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APPLI CATI ONS [0001] This application clains the

benefit of U S. Provisional Application No.

60/ 852,861, filed Cctober 19, 2006, and U.S.

Provi sional Application No. 60/879,218, filed January

6, 2007, the disclosures of which are incorporated

here| n _E% reference _in their enti retb Fl ELD OF

H3AGONKS ToANEHR ODNS AN H'&IE[BsUSE IN THE

ZELI o REATRERE DENOYEHE Bl ATEDIgEASES "

Not ch3-rel ated di sease or disorder. BACKGROUND OF THE

croSSBEERRINEEY R Etp B oatS, oo b
oo, SRR LA Sy S DAL o

60/852| wstfnaemmnerw@anzsoe a4ed UaBdP rissiornste tAgppiicaesh Ne. Be/8F9,218,
surface receptor pla a key role in the

filed &N@I%ﬁnﬁ Be7.dhe digtigsuies P)éW@r‘ﬁh Lol 'PCQFPQE@GQMF@'P@J&GFG”CG
in thélllrbr{q\gt?ophl la (Wharton et al., Cell 43:567 (1985)).
he

ch signaling pathway was soon found to be a
FIELBIQRIHEBINVENT@NSm nedi at ed by cell-cell contact and

has been evoI utionari conseryv rom Dr ila
[Ooo%urraﬁ‘e RERSERAt N@BB@%F@XWQ Wi BrRING @é‘%ﬂ@'@ﬁ@é‘&‘ their

use in [ﬁe{@r?%h&%' ibH! tff‘éatnﬂirﬂc&sér%%enﬁé’r%f NAHEAS-R)| ‘é‘d d%

. ate deci sions, maintenance o stem ce
disorati lity, proli ferati on, and apoptosis in vari ous ceI I

mackUaLM OETAE SRR 2, | SSug Pormastasts (see

[0003] 199FHe NokdP§le MaBTRStSdd2RBBES n I QUT WNhCA streimesTtRE fruit fly
proteins (designated Notch | to Notch4) and five

DfOS@QfT”ﬁe@@@ﬂQQﬁQtelr wggrfaund debpy@ aotaedaving blades (Morgan, Am Nat

5151530917, WR OGS ES ashdd ol sel¥itTents Bier drithias) .

detergﬁﬁa}?tcﬁ‘b@ ade|l- s%@@cbwe@émbepmurtg‘@kew@eqh aae/eévetiupm@gt of
their transport to the cell surface and exis

manyr&tiaresdCais HPESTHY dsguegde (L Qﬁ@t‘?h’@oﬁw hayitory et @/Iwecﬁ‘%ff% ]67

R

mediét@ﬁi/ki;’%l@ﬁe!lmm@t anri,llsasabem evolhtlmamchhsﬂrﬁ’/edén&atﬂrosophila
The oci ati n of t av ubunits i.s nedi d
to NUB3G RIGR CESoROrS iR e ELEryor BvadiS sy ceutar
proce@sé@sﬂ]dﬁaés QlfffeFéTﬁla‘ﬁbﬁac\!é}g%te éé i8ion@NAhiBRSNE8f stem cells, cell
subunits constitute the No et'erodi meri zati on ?HD?
motilityo pedliigration, and apoptosis in varlous cell types during development and
tissue homeostasis (See review Artavanis-Tsakonas, et al., Science 268:225
(1995)).
[0004] Mammals possess four Notch receptor proteins (designated Notch1 to
Notch4) and five corresponding ligands (designated Delta Like-1 (DLL-1), Delta Like-
3 (DLL-3), Delta Like-4 (DLL-4), Jagged-1 and Jagged-2). The mammalian Notch
receptor genes encode ~300 kD proteins that are cleaved during their transport to
the cell surface and exist as heterodimers. The extracellular portion of the Notch

receptor has thirty-four epidermal growth factor (EGF)-like repeats and three
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(Wharton, et al., Cell 43:567 (1985); Kidd, et al.,

Mol Cell Biol 6:3431 (1986); Kopczynski, et al.,
w@wess ey 2: 1723 (1988); Yochem et al., NatuP€r/US2007/081797

335: 547 (1988)). [0005] At present, it is still not

cystefiscat BRI NI ReRat D piodeiaiotiot i edved Shinits i
medigody deihchioos A ﬁﬁm%ataw telifiher ansesiohfinied 8N digavage
and/ or regul ati'on" may be control by their

site, axptneseiton sq@amttemesmtutedthfaM@tehthette@slmeenz&tlony(HD) domains

whaigh, ELET GETY 4 2RA 0P KA Yt gy (T R LT
Kopcayrsskedtiad/, B¥ried-Dév Ra72812988); Yalch¥mbiend/. t Nature 386H547

repeat region and induce receptor-nediated Notch
(198&)).gnal i ng (revi ewed by Bray, Nature Rev Mol Cell Biol.

0008 S, 1S3 P PR BBy s by e

receptensatiovatie fivegligared difier initpeindigrianidg og régulbtien Ndtech
receptor, and the other EG-F repeats may enhance

differereaspnarignalparrnd/ar @r%ﬂ&tioﬁrfn?)‘(@e contrgfled by t'B?'E)?X@ﬁ?@ﬁion

pete i gSn, (RR)or ki chlirBhmenBl cEbEM B

documedtachilatl Nobeh Izgand)promkema,l mcladmgntaggéud»’féenratye am)\/lbktaa/di)elta-

ike, Spmcfici Ping o Be R E F oo pe bn TR BCE shHry-MmBdiated Noth

signalih§ \(eeish by BRAFL TUAIRPRRIANS) CEPBRASRE?S C20GBI 2R by
receptor activatlon ( anche- Iriza

Kadegeh,| Exp 6/l Res. 2265 (2000)) ;Arvangd e rEtGyFar?neaB% dbﬁé@th to 12th
repedtf afe b hlivand RTEHg ST Neith Eheaifor. Bkl B i cor

repedle peiydesnaridet rekesiogighhd tntbrictival (Kur enema) Bandhal.280:30158
determnatlonéFre et al Nat ur e, 435: 964
i

(2003)anhimizu et |, Bioskam .Béoplzyg;;,li?egg“g)nq/yo@@ 385 (2006)) AItLough the
L|N1f§%{%ﬂ§ 5ﬁl}'théd rﬁ@ﬁi&t%ﬁe&q\%@ch b ot NAEH frnvéﬁ/%g ﬁ%éand

here ore agonls I'C an

bindireg thdy brayeinaopiant edle® malrtta@e‘rgetmtheteradilmeasesoteln complex,
CADASI L (cerebral] autosomal dom nant arteri o

prevepting ligap 6'?‘#"?9,3510"%”5%9%@%9 S'ﬁé@%%%@ﬁ@%%ﬁf 8p \feﬁ'§’ (Sanche-
IrizarfR4P 8P, flof E:)ép%/&/f 28100858 2604); %Wét‘%’ hfY42:7061

f'éat ures 1 nclude recurrent sUbcorti i schaem c
(2003y.ent s and vascul ar denenti a. CADASIL has been found

[00063;)Ir gﬁgasso é@tqeejﬂglﬁ’%éﬁ %%}yn%sues&ﬁﬁﬁglgbg@% and neuronal
stem @é@@@ébend) @Htl\%tclﬁ?tslgﬁﬂahng demddifiepdwalbal 'f@t@sdétérngﬁ@ﬁ& re, et

Npatl ents that cause seritous disruption of the Notch
al., Ng

ate, 4351c96ﬂa(t206§) tveat Edlcrtan 3 Nadured 48e: 93t (20959 cAndreutsellis-

Theoﬁqugsn h’é@glﬁt)@ %@B&)f tTéh%?{e&r%;ﬂgtl\gétéw %Bbﬁlstlc antibody

could2P @;ﬁilﬁaﬁoﬁ(ﬁr b5 E1IBd 168 Esedli mllﬂa(&efwﬁall fedsomal

| ar gel y. undi agnosed or. m sdi agnosed as nul ti

domI%%mtearE%IO@atfahWIth\ﬁﬂh@mﬁﬁal I@fad¢t§@é@éeuwrﬁcamha§3tmsescauses a
ype Sk AR RETRUREEN £BRYed d ol Sutbriea
ischaemic events and vascular dementia. CADASIL has been found to be associated
with a mutant gene localized to chromosome 19 (Joutel, et al., Nature 383:707
(1996)). Joutel et al. identified mutations in CADASIL patients that cause serious
disruption of the Notch 3 gene, indicating that Notch3 could be the defective protein

in CADASIL patients. Unfortunately, this highly incapacitating and often lethal
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[0007] An additional exanple of a Notch 3 rel ated

di sease is famlial hemplegic mgraine (FHM, the
walovssuTd7 aut osomal form of migraine with aurapCT/o820E1797

in the same region of chronosone 19 as the I\Iotch3

It t d t hat th 30%
dlseagsﬂaérﬁegnairaﬁcf el LPokenespmer Msfieghasty 25 mgltinle scierosis

and ATH1EEiRHens d’l\ééefsea%@rrent@w%@wodlé‘?er{cﬁid @mbasteeanyetis a
in only about 5% of the population and this

condigip énatds inmuch more widdspread tandirpt tb}buglbt ch3 gene

10007y At BGRopb Xt B A0S eiateliciedt s thflial pemiplegic

migrdie €F 19RNEhe@AbiAENt almokbmaswm dfagigedinefwitha e fvaked b the
and Notch3 has been inplicated in this condition.

Sameqegggn QigHupmosaeahd agite Aloden gene. hﬁ\?@ob@ebﬁ nptedehat gore

than R el CABBSHY B P Bharding wih aure.

Howea/ee therlateasmby)bbemegl mtmb)uabbmtcs%dmttue byp@ltahem and this

di seases and conditio ked to t ch3 expressi on |
Obse'é(ﬁH‘i’%?eCEiOgW&I Cf IPfefP VEFEY pﬂﬁl@ HESEeNg IRVQiveest it Kie Mepeyanism of
this cBHHf‘HwaI 0fg; r‘ﬂﬂé‘ﬁﬁﬂ fgl‘;ﬁ%@?ﬁlsoﬁﬁé Q634 Rls ‘H'ebh IiREd 'NS’%“d"ér% located

signaling pat I's I nmportant that new ways of
in thepsarmeneging cdictiramesamed 9tareiskiomh§dmlseerelmplnbet&d ini ta .

concifff, RS nd oL S isBogtt ki el s incluce
Alagile S¢hdred\ERN ot BHE IPNYRDIOaNS S B9a))). The present

i nvention provides novel agonist antibodies and
[0008] r agRte@®isg researebfstudias agpedirentyabeing pursadtoaigentify other

aiseBh el SRS AER R N whERObR bbb iincies.

In vieapott theaargentlimgersoftrunaad dissabed adssiateatit tHedNbtths3 signaling
same epitope as the antibodi es of the present

pathwaw@ns.lraﬁortmfethahﬂewmx@sofd?revwlr&@% eating fiasedtiseases be
|dent|ﬂ86| RN Wﬁxe‘ﬁ‘ﬁgb %g@ﬂgéé BBoLI dHi- NchﬂLt? ggcirgiF?al.rﬁ]@o%'?é)’s

ecept or 1 ndependen 'gand bi ndi ng
useful mrehklmmembdﬁesnéém am no aci d sequences of the

riahl | ight chain of the antibodies and
SUM%?%FP‘W&’NUCI eic acid sequences. Anot her
[00092?’00&5@6!‘3%% m@gtubrﬁ% il M'a‘@%ﬁfst%ﬁﬁb&@@s%ﬁ%ﬁa’t{?ﬁéﬁts

these anti I es 0011 Anot her enbodi nent
therepf ménpemh@mkytblwto anlawaiepetdﬁéwe:bunnahuNreish&mdceplercmdhe LIN12

t h body s. t

domafi, ARPITER 25860 ivest BTIRE0REs Bie R S3 s emnd

antlbédﬂ@s mttmtﬁ@ggm EftbpaYad he AAPBLS of&ﬁé'pb@é%rﬂfﬁn\ﬁé‘ntlon
the invention. The present invention also includes

The afyiibpgiesi @ dhe peasanit iventign \actigatedloshIgrrediated signaling through

oo TR A PP T2 o

[0010qlormrrrﬁe [mehtion MCIlhc%meSﬁﬁfmo%% s&§iences dfife sedaisiadrRavy
dentity with SEQ.ID NO. 10. More artlcularl , the

and “&Bi gffaig Oéth aa@b%%ang dReIBERITeEPQRIINg NUGIRC ?ﬁ'@§6ﬁt’ence$

Another embodiment of the invention includes the CDR sequences of these
antibodies.

[0011]  Another embodiment of the present invention includes the cell lines and
vectors harboring the antibody sequences of the present invention.

[0012] The present invention also includes the epitope recognized by the agonist
antibodies of the invention. The present invention also includes antibodies that bind
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i nvention includes agoni st anti bodies that bind this
epi tope. [0013] Anot her enbodi nent of the present

WO p0o8«si7oh i s the use of these antibodi es forP€NES2007/081797
preparation of a medi canent or conposition for the

ois oHSSBLTER HoedPeFl Al Sh2h R BBTSSR PR PRLA i 1
domaff ARG ATAMIRAIBIR, 00%, B 959 sdUERRE! N WilleSERAD NO.

of these antibodies iIn the treatnment of Notch
10. Mose pegitutiiriye dseblotih @Ie@de@l@cem@slses SR W@ H 1e. ije present

invenfi§f i Rided PESH ! A atiCOBE bipis' HisPR 5761 gnar i ng
[0013] ndem%td@ﬂémbdim@mrtﬁ thé peesEht iM@Intibn s tel aéedf these
di sorders may include, but not limted to, CADASIL

antibegjgs [f(prathermgp@]aggn & armqu ispRENt PHEPMPPEIHPN ifa the treatment of
| d
NotofFE e fisBasi Bnd St sss SRR Yy btpigr mactivation.
[0014ITI &Rﬁﬁhbﬂéﬁfbbdﬁngmtrcﬁ the gaezsetum/drmenammu@e: oﬂthese antibodies
sequenc re i on exten
in thertfgﬁﬁ”%ﬁﬂt Rgi\‘cﬁ"\%g relat QS{@S%SQSOOP%@@WQF $858938daY ?19
recepidit RAESYdtoRBordFidiSy Bd Sc c}%%?ﬁ‘dﬁ saintderbls 130 ®.g 286 \Hﬂﬁg

i merizati on donmal n- exten romam no acid residu
NotcH 8 Gigrtading dde pdra@h6pf igand kindingA-Mdtch Spietated tdm)rdensrmay

oot s RSN 45 BB o B Bt Bt Pl
o e Vo0& B R g ot he heavy anc

BRlEFl@ESC&lﬁl FQNZAF FIGQR&(S sequences of anti-Notch3

0015p FagRoL SBhle R ko £ sefe ot Vel T Rpeat

regioh exidreisaesm repino taeid assidue 43 td-Xx38P] the 3 INNR2\WoRthin extends from
activating effect%cg% anti-Notch3 MAbs on the Notch3

aming ggigpesidue] GiAote eadghe ginetizatianedempicextepdageghamino
dies on netall oprotease cl eavage of
acid %mﬁ?5@0® q igure 7 depicts Notch3-Fc fusion
[0016)r ?é feig ]gre:@ gAtl—ﬂ )Ld)etpﬁctgdl;_ez emiho Iareid"sg&th:tgggtomﬁt] p:]drtsobi bedwegn
Si - : [ icts e
huma&b’ﬂ%’&% Ei%t@FJQ ﬁ'@t%hg ?@E@g&\gt ch3 | eader peptide
[0017§°d'rﬂ UREIURRRSSs ?fé N%é}ecé?ﬁﬁdéfﬁ mB?ch'?éN’&Eh@eth&% and

od |n seque CGenBank Accessi on
NotciNi1 000435) shovm ng the changes of nucl eoti des (8A) and

= 4 2008 1797, PCT/ 07/0817 e. transl at ed

10018] i oS A BA AR Bt e e1g AcE et R A EGTon
sequéWcR—:ts' @reantﬁﬁattﬁecmo.ﬁ&%nafarﬁ.%b@y 14D deBACt3 (1@ ID! rl}bla) with

domai n and 8D depicts a subdonain epitope of LINL2
CDR regions underlined.
[0019] Figure 5 depicts a luciferase reporter assay of Example 5 showing
activating effects by anti-Notch3 MAbs on the Notch3 receptor.
[0020] Figure 6 depicts the impact of Notch3 agonistic antibodies on
metalloprotease cleavage of Notch3.
[0021]  Figure 7 depicts Notch3-Fc fusion protein constructs for epitope mapping
of the binding site of 256A-13.
[0022] Figure 8 depicts the comparison of the engineered Notch3 leader peptide
coding sequence to the native Notch3 leader peptide coding sequence (NCBI

GenBank Accession No. NM_000435) showing the changes of nucleotides (8A) and
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[0023] Figure 9 depicts the generation of domain swap
construct by PCR-SCE nethod. Arrow bars represent PCR
WQEria®s1s97 Open bar, Notch3 sequence. Filled baPCT/US2007/081797

Not chl sequence. [0024] Fi gure 10 dep| cts the am no

aci d, sequences used in t I.N
the tr@B?'?@Se‘%ﬁlﬁﬁp??{ﬁ SHAUEHEE eﬂ@ﬂ‘ﬂ%"ed %E@? ﬁ%W@t'Qﬁ
sequélell @B. F r%@béglc@ﬂ‘i@ XL IRG1 PEBFIaHEENE 8D dié;ﬁl@t%ra subdomain
epito mappi ng o 256A-13. DETAI LED DESCRI PTI ON
epltOF[)@OQBﬁ\lTﬂu s invention is not limted to the particular

002c, SO0 BlenR DR SerfernfiSh or dblrB b7 dugty Por-sOE

meth6dl r AM6W.bar§ eepreseii PORATIMERS O Peer 8 NotcHsedurice. Filled bar,
pur pose of describing particular enbodi nents only and

Notchilsse@tencet ended to limt the scope of the present
v 8 By o 8 0 e SR

dommreéprtmmapmnigeefsthbh\ﬂAb@ﬂﬁwmcI early dictates
th rence to "a host " includes
[002 95'[‘% i/dégcé% /g'@gt”ec%(ﬁ”@'”%"?@&esdjef lingRay ep'tOPe
mapgM gf%@@ qal | technical and scientific terns and any
act onymns used herei n have the sane neani ngs as
DETAILEBEDHDESCRIPI4ON ood by one of ordinary skill in the

0026}, ifis ientingis pRLILRES I 1 ParfCuabdiaflond Wiatncas. el
lines, destdrs b@‘rdre%géﬁtsrhlés%‘ﬁlb@@ helr'élﬂ%e'c%u%@@héy ﬁ\%@/'\fa@‘y OFuFthér the
present invention, the exenplary nethods, "devi ces, and

termlmdpgy Used hgrein d%&u’rthg@urwfrdeqcobm panti culgaembpglraﬁr@ts only

and g0l SR BIPFE e e By fis PR Ao et and i

the applérﬁtmeclgfmﬁaﬁé Fs,ir@ulrw fards ta’s CAw's and "tHehﬁthu@é Blungl, reference
vectors, host cells, and met hodol ogi es

unleSﬁéb@ ﬁpe@xt Redy sligtaigs otheryrise R guselerenaenior Rengst sgbhincludes
a pluI‘aﬂwe hdé%’@rffh p[b%%‘Hé?ﬂeB%tﬁérﬂwéé at||°[e9ﬁn|68|{‘$r{ec{j§§gntific

an adni ssi on Invention 1S not ent
termsmhdsday acrnyms dsexthesin Baby the same méamng®as commonly

i nve ) 5 2008 051797 PCT/ 08179
under‘@é@?#y Paﬁévfpa%b g %&s%‘a'rktnﬁgﬁﬁeﬂﬁﬁeuﬂﬁntwn Although
any n?é’chb§%hH‘PHat%h§lsts‘?mﬂ r@P@ méu%gtw%sero%p%é/d h nﬂhcan be

typi cal neaning to ose Inary skill 1n the art
used mmmctumpf th&qmresed@sveretlort tiae exém pfasy Inoethads, tagviees, and

¢ % %é en tt‘\ Farti.cul ar definition as defined bel ow.

materigg ?d?ﬁgr €€ -subst anti al | y identical"™ wth

[ooz7r] es PRIC pafePtPan@ pLbhadions aémtiorel HAIERE 4danE6PBrAES HERYIN by
be construed as an anti body chain exhibiting at | east

refererog toghe w%nt@ﬂlowe%bydawg‘g%@ew@ﬁse of deaerilipg @pdidigclosing
e €

the pdfo RS CHE N YRRRHE Hoot SERUSGF i HIBGHEL VddhdPRRASH that

might be used with the present |nvent|on However, nothing herein is to be

construed as an admission that the invention is not entitled to antedate such

disclosure by virtue of prior invention.



sequence of nucleotides exhibiting at | east about 85%
or 90% or 95% or 97% sequence identity to the
WO efoser1e2 nucl ei ¢ acid sequence. [0030] The tRECNUS2007/081797
"identity" or "honol ogy" shall be construed to nean
.tﬁe percentage of am no acid residues in the
DefinitigR$ qat e sequence that are identical with the

[0028] esi TiehPlised fh%u Wﬁlé%pﬁ@ﬁﬁtﬁﬂél‘é tb%é“@érﬁ%lrdefd Wwish ordinary
conpared, after gni ng sequences and

and typicalgaeaning tgérpxsse offornlmwhlﬂyn the adhiloweveneApplidantsidesire

that €1 Rng IeFR b8 BivkBiint Berfllar dr PR Re flenloRBiv o
[0029] he Besiperee "sdestantialy ibehtidsT with r@ﬁpéét‘t@bmambody chain
extensi ons nor insertions shall be construed

polypRB it FRGURRRENTEY\PeFOTIRINHGH AN RElRRAISCHANG Cxbipingat least
70%, B B2 By 55(53{e h@ﬂ“?@‘% néaegf&%gﬂé igert W d{he'ﬁ%‘f’é/}@nbé‘ Bbﬂ@eﬁﬂée

equence usi n
sequemm yEhe terof V\Marrespédb(ﬂo’%é]nu'ae&c taeldmé(memlcbwniay be souskeded as a

the broadest d f
SequUBBERl AP UAS SOIBE0 of [esbabY 001 of 9 A S6%. or 977%

I | ti bodi es, and
seauBRIPEEAIG oAk gﬁ@fi&?mu@?%@%%ep@g [he
[00301nt |'Emjt$m) Jidentdy"aorn ihoowlog ¥ rehgiteoet corstruledrig nasan teey

it s 58 50uBL ) RS B e o T8 B v
the rddRIISr 4 Bérré%@wcﬁrﬁg deguside toc\hﬁibﬁQtt i8icopifFed, Mr digning the

anti bodi es exhi bit” binding specificity to a specif
sequengegeand intiegupingl asms, ifmeceasaryde asbicvedne inadinesn aﬁrd:ent

identf 105 o BhlioSeiuleniE, FB4 Bty any, BifsdsR @ supstitytions

as paﬁiifb‘f thi I@%qﬁén@e ldeln@@ Ném’fer ngdiﬂ CltG@mnbgéxtéﬁélohgﬁbr insertions
I g Al and | gA2) or

shall Saisenaed Rh P Ycian (qaR eEnameIaB MBGIOSs A TR er
proor B b i Bl T AR VL o ) HEER L cRB o Bl myy be

meawhh@d nsungwe@utamoe ladag@scszdftmgvy (I&I) chai ns. E?CIhl hea\éy
al S e e a varia omai n (VI ollo
100315, 2 e et oo BogyLb AR s 4k REadEa ReTa, b ShRci{ o covers

roni AR SO AN 98 Whcina

antlbms UBRDOItEPETHIT antiboa8Es (4. Usiepetitic antibodias), andkantibedy

fragnisiis, andanaas ey ShiEhle Sttt hublogital stiyBRekndceis taos)

and |M@fb§ﬁ)k§]l|ﬁ@§|§js')‘gre P%@@@ﬂ@.ﬂamaqfngl thaamne E@Q&8tal The

term "vari ab he context of “vari abl e domai n of
charagtgrishiedi é“éhl'& @mtqules @Xhlhé bfnﬂtmg spegifieieyrton ﬁp%ﬁq tasaet,

o FhglBEuE oA SRR BB L5 offs} SARLARL Ml MBS Gicn

lack tS@iﬁleECITflt:Uly oTheaatibpdies iof theirnveﬁﬁd)m bald)befcﬁrariyttype (e.g., 1gG,
particul ar the variabilit

16E. BV, \oPsand Ise @ast ke GughCHn 0 GarIoREh 0 GbraR St 19A2) or
subcIQQ l@%q}ceént tJotd|éssaﬁ(9[?ﬁﬁ13h¥>gfo%gl|ﬁ§aF@ﬁ%lﬁ%@rameric

[ETent ar rmnin :
egcoprcﬂelns(dﬂlabpquOOQrBhIdeES¢omposed of two identical light (L) chains

and two identical heavy (H) chains. Each heavy chain has at one end a variable

domain (Vy) followed by a number of constant domains. Each light chain has a
variable domain at one end (V.) and a constant domain at its other end.



al so known as hypervariable regions both in the |ight
chain and the heavy chain variable domains. The nore

woe@Bloy17e¢bnser ved portions of variabl e domai nsPEF/ES2007/081797
called the franework (FR). The vari abl e donai ns of

0o 8 R B G o 350 R PR i
spemﬁ@élfiﬁt@trﬁﬂnm NobeERin &R, a M@nﬁ@r £81 tb%ﬂ\?at%q(l'@t%ﬁtfi §ignaling

and’in sonme cases formng part of, the R sheet
independent ofrligantihe CDRs in each chain are held together in

lo r.oxXi m. b e [.eq n ith t
1003, oo Fhe, B B biein ook it BB R Sormti h ArlBores; refers
to the faet thait gettaidi pshiogs of the \africdIs doegiresdiffecextéabintly iBtsequence
al . Sequences of Proteins of |Imunol ogical Interest,

amor]gaant&q)glpeq ard prRVESDN thedtinging admpegHicituer eagh ggntjoular
antibg P DI (VBRI R AT BB

S| due one cordin
througmtm@vanatderdemajns oﬁamlumdle\@ Bystemaftrd@dbat thre¢ segments

e b i WO 5t
also I@iHV\'/rPQQY] Sbfé' r‘ng; e%dt@ﬁrgﬁi H@h3th Sid H@hé‘é’d;ﬁ%ham
a ant | ra

regi on. nts include
varialfieawmaing( A'bka')rﬁomhigﬁky domgnmdt portidhe op hardesse domalns are

callect i Eoma i (FTE gL vetianle Sonralne §f aivEfear ae lightbnains
each %@H‘Iﬁ?i@e%umFR rbgions! RAGEID aaétldﬂ?i%)é B%%Eae?é@ﬁf@lﬁat@h

functional fragnment or anal og an anti
connegied hydhraesCOiRs, wnlcafhf%@docapn@onne@tlngoaadm s@ﬁ@maae&fnrmmg

part ot i Eso B BfloiR, e CRRSTE 1% flbiBbeheg in cose

proxnlnlltgwydﬁeﬂR reyidnaed Shigheld CORsPomSRd oftsradhain, contribute to
functional fragnent” with respect to antibodies,

the fargedipg qf@q:{,argei( Bglng@te@ﬁntpgdﬁsdg%ﬂﬁa@at & al fSequences of
Prote r{ uﬁ&Bglcﬁ Ructest NAioRE In%fltL{?lé'g{]Fi%% Péhl§8fneg{3§ Md.

t chain variable domain In a coval ent
(1 987&);3;&_6lusecldneréVl—huMbedngmf)mrriuhogB)bluhn taimino acid residues is done

conf ration th the three arj abl
accOaELITHINe GRS SRITATIRS S04 SFRHe BYRBEAGoSIPETB AT KRBat, o
al., usiEs$ 6%@ fsel iRBickkg VL di mer. CoI l ectively, the six

confer target binding specificity to the
[00344nt i Bealterm- "aniipodp (8GOENT I ferSTH U920 03N ©8 870l-length antibody,

cenefa Y S ol iR/ PPl it “ERRHRIA S Rl
.nc|ud@s(éﬁ)eF@kw ) gavo k%ﬁd%@ﬁﬁg%n@dﬂbé RHrds2 a@ictiopkl fag@Bnt or

jower” affinity than the entire binding site.

analngoﬁep angbagy s 2 kaimipornd havingsqyalitalive biolpgical aghhein is

comMi 37 160S BB AP ERABIL s APSATHTRontor anclog o

an arpioNyReptdrieody woe whedreca bind tbhaeNEtChBQ‘ew@u@t irdsuch a
further conprises a Poly eptide |inker between the VH

manngk§o\as 9dirarert Q/UI’ﬁL@ﬁ %ﬁ@ y éedyaecthgrapility of yeriacgetor to bind to
its Ilggﬁﬁé ggll@;té lé@tn% relrt,’"'guﬁngﬂgnal[f%%gﬁ%nt-rmp re5Pect to

antibodhies anefergen+v, F(ab) and F(ab )2 fragments. An "Fv fragment consists of a
dimer of one heavy and one light chain variable domain in a tight, non-covalent
association (Vy -V dimer). It is in this configuration that the three CDRs of each
variable domain interact to define a target binding site on the surface of the Vy -V,
dimer. Collectively, the six CDRs confer target binding specificity to the antibody.
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bi ndi ng sites, which fragnents conprise a heavy chain
vari abl e domain (VH) connected to a light chain
wa a08ab17¢7 domai n (VL) in the sanme pol ypeptide REEDS2008B481797
u5| ng a linker that is too sort to allow pai r| ng
etween the two d ins on, the chai n

HOWEYBher D &P DOIS TP SORATH (Oh ol 1 EGaghisiicipyy three
CDR$I8p&éifié ftfa %rﬁ@étl)‘ﬂbs tﬁé‘éﬁmc}ﬂ@ rRdgRize @ HiM@ target, although at a

anti gen-binding sites 37] The F(ab) fragnent
lowercaffinigi hantthe emﬁsbmmngj@tmu n of the light chain and

00 LG P e ok ST R v,

domaﬁtﬁbibt farﬁ)@nﬂfﬁody fvm/érémsthdy@@loﬁtawﬁé‘léreC@fe@@ﬁVﬂn 4 sihglenpslyeéptide
t he heavy CH1 domai n includi ng one or

chaifc fagesTals ek RO P en FoET FES A GRVPaRtiag iker between
the VH gWﬂ[‘a@n%‘é wWh |8H| léﬂ‘ég e@‘thgls?@\fg ﬁrrﬁ’}.’h(é @83 géoséilrudtgree for target

e| nes of 't
bindirey. gestl on product Add| tional chem cal couplings of

100363 6 Teri STahatioy GBiass (& RGllGPoRt GBI Eas Wi two antigen-
bind.ﬁ%&.‘t&?% ?@ﬁaﬁﬁ%ﬁté‘éﬁﬁﬁwsé &fflaty tdhaﬂﬁvé}'“zfq|§@%aln (Vi)

obt ai ned froma population of substant
connéaied e adighs chaini vavidbiesdoram (,Vu) hrethei sash& pdlyaleptide chaln By
the (fge tion are identica

. anti bodi es. conpri in
usingZR s b iR Spiste Mol P Rrgoidihz n§ R the same
chaint fifd d&ﬂ)élr*éear@rféﬁ,%ﬁltto'ﬂélm\/mfhéﬂ@rﬁﬁte’?ned‘t@ﬂp@%rﬁﬁﬂs of another
anti bodi es herein specifically include "chineric"

changsng|aus@onregte(n\~ﬂmﬁ¢g@rbmdln@sslte8n which a portl on of

10037} orrl R it Rl e o i orthe NeBrain anc tne

first caastianedomadi@HPRot thetHedvy b eS‘a@') fré{ﬁh@mlglmf%ﬁfmm F(ab)
particul ar antibody class or subclass, which

fragmeéﬁ@bmée agditippof acfﬁw repisies gt o parbexy! t@rmwsrof the heavy
chalng@mlo%%’#ﬁ uﬁéfu&lﬂ? O%Wb@ﬁgﬂggﬁ%% tHe %Ho%&%ﬁ@e region.

rived from another specie el onging t
F(ab' )afnagdmed;s aﬂeamsdoceds bpdmgeaﬁ thevdlsulfaie rﬁar&gatEthESnrmge

cystefies| oSghe SN0 leRert 9iogsa Drich: A ORaBIRETEER CRaings o
antlbt?@gf fré?@%ntseéreﬂlnow fd’ﬁo@%tdfoﬁﬁﬁgr I ﬁﬁeeﬁﬂ 6851
1984 [ y

Monocl onal anti bodi es a speci fic,
[0038dae| n@@tmmtm@hm@mmwtlhodﬁ MQQIDBe(Brlm‘ErS to an antlbody

CT/ US2007/.0 et site. Furth

obtaiiGsh{PGE PEBUGHRD Al HBnante borgEPaRarsUs ARlaRERs. e the”

.nd.v.@uﬁ@ft@buws%dmbﬁéi dg Y ﬁéﬂ)ulﬁtléﬁ‘ﬁFéJ@%nﬂbélf@Jcébi for possible
anti bodi es directed against different determnants

naturalypPe@EBY Muatiensihes S1hbe PerranbsTMNING amewrisedonoclonal

antioGi ABtsif HPREy BEL R AR ArkBER bR L Fnpbliogpins) i

whicras @ort&dﬂ@ﬂ%égﬁﬁv? dnd/drhigiht they iswderieabwith be soartodius to
t he bri doma culture, uncontam nated by ot her
corresra@nmw FEBUENGRS INAikibag igsrdesived fine @ RaTHPuIar ARREES 5

ety o HARLET bl RRE R SRR BRaBlc o e
chaings)ds iicemical With be hontddgalsdoasorrespondinggsquuedues inantifodies
ant i rticul ar tho For exa rrIp

deriv%qllhg'o%ﬁl&tﬁgﬁ PECES pﬁggﬁgglqgotp her antibody class o suebclass as

well as fragments of such antibodies, so long as they exhibit the desired biological
activity (U.S. Patent No. 4,816,567; and Morrison, et al., Proc Natl Acad Sci USA
81:6851 (1984)). Monoclonal antibodies are highly specific, being directed against a
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with the present invention may be isolated from phage

anti body libraries using the well known techni ques.
wab@spsa’ent nonocl onal anti bodi es to be used iPCT/US2007/081797

accordance wth the present invention may be made by

smglngargetKg{eu mﬁigggdlpa@ L sp Sg%v%%ggr?mgﬁ/ap%%) aer¥tibody
prepdrﬁﬁ&ﬁ@Wﬁﬂihttyﬁi%bﬂ‘PFﬂw%lude[ &ﬁé@nt aHHH@dibé @fi’recfe@ré@anﬁ’ét different

on-human (&.g., nurine) antibodies are chineric
deterrmmmﬁege@mﬂesmﬁadhrmonoqboamrittboclwa$ digectedfagagiai single

deter{rﬁrﬁ%ﬁoofrbﬁwﬁgﬁ H;&?S Jgég(alﬁgﬁ '(t,% gfed? s%%qlﬁcgtgd Q)%Cmag ﬁ htibodies are

advaftageaus in HabtHey mag WeesiPenslnrdd/ied tHd ByBrivmé @umrre
I mmunogl obulin. In general the " humani zed antib

uncoRfiaminaigaity atees lmuaﬁglpauh@ﬁ al he groditien "@@%ﬂOC&F@V' 'ﬁﬁ@ates the
cnaret ) e ol B R R D e s Fhy S fepeos
popul@hoa ®f ahtibodies- imizmaotionbeaginstrued msavduiing production of the

substantially all of t FR regions are those of a
antib Y anHig kamﬁ?wdt g’?ﬂi’l%@én %qh@ﬁﬁ%”o%%a'rﬁﬂ’r'gﬁpkeédbr use
with tﬁﬁ%@é@?& inVBRtioR! A8y BEMEBILER Pdm! Teéfhti%% 'Ilfﬂf‘ar@cs l?é“ng the

I'n constant region (Fc typl
well koowan ﬂeahmqueemﬂ'ﬂneg)anbuﬂ nnnnoelnptabarmbtddmno bg Ow@]n a“¢®rdance

| | t o d
with e gEEsgrt Thyentiondiay belfiads by Ji iidoras melhBg dhs) dasyoed by
Kohlé?foét 5)/6 Ntefd 356 )495%975)0& mdy B R\ericontBifarttdnethods.

berate or inadvertent nutations. ari ant progeny
[0039d hat "Huanized' foame of neothusnafe.gbiraurtg)@itibpdeserrechimeric

. PgRf ity Mod b i Ebr Bubheble e B E & . Fob.

Fab', Imwm¢mhgewegaLb|Mdmgesme&aéry¢§s 6f dntibodie) )mmrccontam
hosts. [0041] "Transformation" of a cellular organl sm

mlmr@r’éﬁequgnce;eerwd frempetrhpRI&EHRYNOg el ¢ Iy uldi gRNemRlathe
I
humdﬂﬁ%ﬂe% otog\ﬂlﬁtcofrﬁirls fs%#%gbgﬁng? %,IGBE‘@F] le%s[ Sﬁé,&ﬁpﬁmally two,
varialslBraomosinggih \nr/]mclegrl ar Fobstah’d’al@aﬂ ef:heo(DDchfeg?mseddrrespbnd to
anismwith DNA refers to e taking,up o , ,
thoseddig NOBRUESY %EPB%'OQH'&%?”dByortsH @Ml of AR regions
are t%%t&%hﬁhaﬂ%nﬂlﬁb iGe %%ﬁeﬁé@ TRe ?’rﬁanl.ﬁed antibody
expresse 9 WO 2 /05179 S2007/ 081797

may aleo mmnrrsar&iﬂmﬂt@dpmtien of ahl imnambglobtdlmscfcmstmrd regiohdf-c),

. to ce | in which introduced. The cell is
typlcqllé(rtﬁ,gbo %Bgfna@émmurmio% r‘htggpp[g%t Lﬂm@ prokaryotic or
[004GBukaTOtdrfrs "EERY c@én IHeOkany oddICclrRse" |ﬁ@luH§ pragémﬁen is also

various strains of E. coli. Typical eukaryotic host
undeistoadsthat ell psegeny may Noidr riscicpiyridertiash i PRIA eanient, slue to

deliv§l4 . RacBHER QIS VERGAl BIdGR e IR BRUAGRE function or

blolo%célf[:&bgéﬁy Sqxesdreanéd fon ih hiee beginattg transfrmietd dily aReinaluded.
Jhybrid DNA 'sequence, containing sone foreign and sone

The h@ﬁ‘iﬁ%‘@ ugecn)mthq @@&Q‘]‘t imMentien generally are prakaRkotis angukaryotic

hostscOnstruct containing a DNA sequence which is operably

i nked to a suitable control sequence capabl e of

[0041&f f edtramgfotrhation” of a cellular organism, cell, or cell line with DNA means

introducing DNA into the target cell so that the DNA is replicable, either as an
extrachromosomal element or by chromosomal integration. "Transfection" of a cell
or organism with DNA refers to the taking up of DNA, e.g., an expression vector, by
the cell or organism whether or not any coding sequences are in fact expressed.
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expression of the DNA in a suitable host. Such control

sequences include a pronoter to effect transcription,
w@eoossi7ohal operat or sequence to control suchPCT/US2007/081797

transcription, a sequence encodi ng suitable nRNA

The tbiES {EATRRGIER b el i ARSI BIPLE AR 18 AR SRICTRVA was

introdREHOThe' & i8%e@ndd Gfdst dell'BalR9%aPBE bitﬁérepro‘kbrﬁjtlwry
a potential genomc insert. Once ‘transformed into a

eukarygtic.aflypicaberokatyasicvast @ellsrwlud@p\rar@ans@r@ms olulced/onlypical

ek R RRRECET drp Bt e 300 RE s netiey SvBR/ Sy ot of

humeiihr GXEN! ThREGIrbdGEd DNA Sy rsicednaynbe fronetiesamarspecies as the
oneti nes used interchangeably, as the plasmd is the

host Galke! 2 BRERTLEPEsISs TP HBROSERAIbOT i MENBD e NyhrigDNA
sequ%/rﬁlé’eI r&)hf?spmhg SoMERPELn L %gﬂ%ﬂéﬁﬁ BRip forms of

serve“equi v on as ‘and whi ch
[00423r e, Tiog tdIIEC metorknmalrnSIaWDNﬁec@ﬁtruct 0043 niridvardEA’ sefquence
oses t r eat nent &efers to any animal cla

whicf{;ér erﬁ%l f(edl(?]@|%ﬁﬁ EQRIER Sedy eaPatie of gﬁ‘ﬁqtlng t%e
expredg)| ﬁheWRWﬁ%a:%bM&ﬁ SR coR@el sé@%ﬁc%s "%lt‘ggta

ani ma such 0gs, horses, cats, cows,
promadtes toveffect' trasariptioh.ean aptiohdi euperator eéqu@waedoa:ontrol such

rans ey SER BN PR BP9 8P SUiAPRIBRNA FRSSP e titdng Sges. and
sequéfi&istivRich cdntol thNteAR HabiBd Yof trﬁhgcﬂlﬁhﬁi arﬁﬂﬁfahéléﬁbrﬁ e vector
detectable (e.g., radioisotope |abels or fluorescent

may bepgllagmisk a phagerrartelseobsimitly erpgmttal genamye insgaely Once

wans BRI BT Ehosh < VLR BrellreBiSs B e TR ncenty

of theledgtigenonss lor thdhmssomERANSNEes) MteGEite M1S th@yehgmedtself. In
whi ch the antibody of the present invention can

the peagiar spedficatione "Wasmisl .aﬂwdesgt% AERBAPUBEEUSALr ei n
mterdp%ﬁé&é’&yt 20 {ul@%?ﬁ?d’us“t%t 8ét' ﬁ y; %rrﬂf f%

ontro ed pore g ass accnarl g ,
Howa@artheet)vemrmlnyamtghdm tcdmludermjo]&ﬁmefwmspﬁl\wmtow Iwhlch

al cqohol , nd . silico In certai n enbodi nents,
servecRaiYRIE N UBRIICN BS AONWIEN G592 PaSOTLADOWT) DAY 7. 1 he

[0043§gnt "R r’ntah'efol?ﬁhf s@@%??re%ﬂﬂeﬁﬂ'@?ér‘sst gearMY%H cl Esﬂ@d as a

say ate; hers it is a pur| t1on co
mamifa), gncludlngdfurhm t@omestmmcb@rmymadﬂ mmhun{ammpam, and
erm "Not ch3-nedi at ed di sorder"” neans

h i )
200, 50055 8 PELANGIAS ALEh R S o Sas Bl Gty BESe byt ne

[oo44gef ETHd WOrd"labald i RSSIesHeMiFER tb%p@@tte@fabm compound or
ecifically it would be construed to include

comp@@ﬁ@ntwmﬁfs chs Seceanegntaf diregiy enmdirectie to ainrelasds osprotein,

0.9.. &7 Ratad” e 268 mef el Br fab Aokl 6.2 BHiGsppBlpbe S or

fluordSEERHEOR s} WMUINGKE D $6Bf ﬁ@ﬁ%bh@la‘bﬁr | iBelIcEElyiDeethical
Sol ubl e targets or fragnments thereof can be used as

alteratiom s GRS COMPREPG OF REMHRFSIIopAVRISH ISreetesbi®ody | s
[0045]' ' €&4 Gde@BBtdIS"sbii§ phat@etedhs dMidiH-E5leous matrix to which the

antibody of the present invention can adhere. Example of solid phases
encompassed herein include those formed partially or entirely of glass (e.g.,
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides,

polystyrene, polyvinyl alcohol, and silicones. In certain embodiments, depending on
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Preferably, the target is a biologically inportant

pol ypepti de and adm nistration of the antibody to a
woresva@s17¢uf f eri ng from a di sease or di sorder cRCI/DEX01/081797

in a therapeutic benefit in that mammual . Wole cells

ine ot o S5 e b AR Dot Pt T e RO s tis o
purlfléb?cldhgcol§Mﬂt(B§}'§n aﬁtrh%ﬁrorﬁ%gr@mw@@@mrggy al so be

i solated froma natural sourceé 0048

[0046] r arAsroatd aamlnﬁhedarreéINoth@Hnaélart@d:é@pcdesr" nfeengreeperdition or

dlseagg g@ﬁ?@ s) rﬁaa{ﬁgtg |z%@§éﬁ§é Ird?ﬁeltllv ' gggrre%ép?egsfeoaNotchB receptor.

SpecitichBy RAIWNEb¥, coﬁGirbéd prfcﬁ&ﬁd chditiehd agsvenRed wWithedegenerative
nol ecul e can be used I mmunogen. Such cells can

diseaggs gueh @edCAAR &, ﬁb%rfa'm”!?d){?ﬁ@é(y(l@ atpxia,cAlpgidle syerrome, and

I cell s which have been transfornmed by
otherrdgzﬂ;%ﬁ%{ar’%&%t ec%% ques to over- express the

NOTCHaRECSEPTOR IMMUNOGENFEORr GENERATING IANTIBODIES:N
pari ng anti bodi arent to

[00473?1?5%("'}1&'%&@556&;9" fregpIgs)'s I&]etr%?fﬁ%ﬁﬂ%% Iu§e§§3p npgens for
genefaﬁ?@ agﬂi%%le'%g THEBRY, W@%lé@feﬁp& indt&Me 'P@rge?bﬂﬂ?é?est.

l'asm d or ot expressi o vect or
Prefeeaipy eﬂ;neetdrgeh |saajo|oj®g|aaltwlnumrtarrbfpoeompedeiaod arsinestmtion of the

antlbqﬁéto ag Ifnnaanm@! AY cl)rgq: fr%/r%o%pﬁgggg&trgggb?@srgq%rqsﬁﬂthrlp@i tHerapeutic
benefitah eRAIhamdalt hﬁhal@cde%q?né‘yﬁbé u%é@%ncﬁé mf’fﬂlnd@;‘éﬂﬁfﬁr making
Not ch3 receptor are known (see, for exanple, U

antibggieen il hRIOMBIRED, B3R beamedacecsgec@mﬂgmarﬂ?écgru@@d@fusme

syntnffEFRSPAaE TheBiuaBYEhutar Al sh e ibira Hatal spurce.

[0048)r  pROMpERInhslaBrarmymbRecutiss ductdas regdptesy, Yraghtents of these
nucl eoti de sequence by selectlng conbi nati ons based on

(e.9., 308 sxispeelhba OB & esreCeRiRs LCab RBIUsAH ASHHCAMEURREEN n
Alterri”ac‘tf{/?fyDI e r‘eEsuhgethe?Faﬁ@ﬂ%rrﬁbr%ﬁ%gh%a@%%' e pQé’d? a8the

e nucl eot'i de seque codes
mmunaQenaISuphmed:la rcanrig devau3roracepatoralaodres (e.gychncer cell lines)
[ 0 be consi der ed 11 WO 2008/ 051797
or maiche GRIRO0RIDEAS DehEmaOTHad By Jery e L Ry 50 over-
expréé%%ﬂ It n%HPerﬁthﬁHE @bb&l@ Oth@P RS thE SnBRIHeNg %fw%seﬁjlfor

antl I es that to human Not ch3 receptor.
prep&?ﬂ&g@lﬁlh@dr&s mtwapmrenbimmoSeMMMr speci es may

004, o ARGVl netf O Bt iA sPBiRGH T es Botdrs fetiptor may be
c|onearrhtr<b0a efésﬁné%%ﬁﬂ@r%@freé\é%wbéctoAaﬁ@ré&efés%@a if@hWefRA number
human and nmouse Notch3 showed that over 90% ami no

of exrar@ﬁllogeeq'@t&mégcmrélngj@rmetmdsweell/\@mwm kethose of shildn ke art.

Metnid 8 o2 iTERIESR0 NG FEERadnd e R apid spauence

for hdrhl@n NotcHBracepaittare kdibvaqBed, 1op eRafmiptd, AN SS Par@ttNosT 15821,332
sion segnment often aids in protein purification,
and 597@9 54%}/ %@eaﬁ&et@fﬁaeaeseﬂagacarpfﬁh%gsnﬂ ¢ 6O¢R @ w&uta@%ef

nucle@QG‘% gggb%ﬂé@é}nﬁcﬁ@ Nibtah CrAaPRr PI6RMSr pdYbetitiesthsf be
used. One may vary the nucleotide sequence by selecting combinations based on
possible codon choices. These combinations are made in accordance with the
standard triplet genetic code as applied to the nucleotide sequence that codes for
naturally occurring Notch3 receptor and all such variations may be considered. Any
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i mmunogeni city. Fusion proteins can be produced by
culturing a reconbinant cell transforned with a
wo e®BosL7oUC] ei ¢ aci d sequence that encodes a pPCI/EBIV07/081797
including the fusion segnent attached to either the
r box r amno termn the_  protei
one i e PQ e iy BR st e dmungatbn of o 4 tp generate

anhbéd\'@b"’t’rﬁ’ﬁ'tﬁmﬂtd Ruf@n N&BhYRScer@but at hi one- S-transf er ase,
R- gal act osi dase, a poly-histidine segnent capable of

[005G)i noRﬁ@omblnanblN@mf@rwrotmmafrormotheasﬂe@as eayealso g ured as

BB 1 o PietE ol EES ohRals 8L Wb KRG P il faeh o

the agfiteasitiscghenby br NOess A esrhpafisshibstwides hmﬁéﬁ lk@dahouse
anti bodi es of the present invention. Exenp

Notctybhshpyed mﬁé@VébﬁB% aming acigsequpnees aie |dgnt|@éep@;a¢@the two
speculz or variants thereof. ANTIBODY GENERATI ON [ 0053] The
SRt i bodi es of the present invention nmay be generated

[0051l}y aftye Bumuabgen NuithBredeptormmay, wien bemeficiéigbe expressed as a
nti bodhes of the

fUS'OﬁbBr%!n& al h%%%heo'ﬂef)cé‘ Srgg)é@tk?g\éggt%#&gﬁﬁgﬁ'&ggégwe F-ohB§ fusion
segm%ﬁ gﬁé’ﬁ’ affs |ﬁ ot POrificat Hee o J k/aﬁmﬁ g t‘ﬁ@r’faéﬁﬁ rdr@f@m to be

Ant | d| es a La or at’or nua
isolateelremar purlfigddyyad binify @hmsatograpmd bu( 0298805)) be/\QOtq increase

mmuggrgggé iﬁ)n %%%@r at eggﬁhgé&b édugjﬁger enclﬁg aléégombinant cell
transﬂﬁﬁl‘éﬂ'\/ﬁﬁﬂa'flﬁ‘slgﬁm'@le% écﬂ@éq%ncé‘%t@n%béé@@ ﬂr@te\(r@fricﬂ}tﬁng the
host aninal s includin but not limted to, rab

fusnomrse@menbatéach%t . elthedi%héh gabexy hrndienamiia @fmatal sa@daof the

protefi 1 hich SSenlina oo 0% G S el P A8 ghylghobuin Fe

regloﬁslﬂgg)utlatrﬁJGﬁeJS -tramsferagel, Begdlan®siase 28 polymistiding Gegarritit
if desired, an adi uvant. Various adjuvants may be

capajga binsling fe A shialentaetaham andgnaliese iggngserotein.

1005 G R0 AL WP L5 s PREE pEo Ty dgpg i Exanilly | was

used o enmuinize( mmetbegeneaate the tybriteteas.that predate ¢ed mosecional
antib%iiegal m num hydr oxj.de, surface acti ve subst ances such

&RIESRN |nv5pmrbrﬁ)@m@gwgﬁgpegg%$£g%w§e all or a portion
of SESyndN@ oPl rleﬁﬁé' ape. keyhole |inpet henocyanins,

I ni tropheno potentially useful human adjuvants
ANTIBlQﬂIYzﬁ;EISEBP(IH@N Ile Calnette-CGuerin) and

100537, (S aGSadFE BT ey P BB MY e v Ry, FpK puteble
meth@@iJkantm &rﬁ@aﬂp hoepdifibadids ¢ tﬂe/breséﬁnrﬁ\r@itioﬁ &g Bar‘r@ﬁ.@e

col ate | muni zat i on protocos are wel

i coryno
polyclonmﬁntlbpralﬁ% Nat%oqle‘noft preparing getyctangl petipedies arﬁé&n@\yn to the

skile§ R GBI e AEdRR, 4 CRRPRF AR, Chllsahing Haroor

LabotdteryaPriess| 20bed. Sﬁmw)ak/\}mt;h isherebyrintogsuraten hé‘reﬂ’f by reference
wi t hout adjuvant) is injected into the mamual by
in its gliketYYl e subcut aneous or intraperitoneal injections,

(00547 |8 SBATAH! Af iinihogen as described in Example 1 may be
administered to various host animals including, but not limited to, rabbits, mice, rats,
etc., to induce the production of sera containing polyclonal antibodies specific for the
antigen. The administration of the immunogen may entail one or more injections of
an immunizing agent and, if desired, an adjuvant. Various adjuvants may be used to

increase the immunological response, depending on the host species, and include
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through 1'V. The i nmunogen may include a Notch3
pol ypeptide, a fusion protein, or variants thereof.
w®@epsenshi7ay upon the nature of the pol ypepti desPCi/U82007/081797
per cent hydrophobicity, percent hydrophilicity,
stabi li. net charge, ispelectric point etc.), it
but afg GO IR0 F T e AR TREIRE PR GRAMI Germis 2 G55 Bupth as

alumik0RYRydrexiee, STMHGREERIcCsitstaddd TR 1yBSleRhin, pluronic
i mmuni zed. Such conj ugation includes either chem cal

polyotse polugaionsn peptides, olamulsiogsakeyhae bmpet bamocyaginsonal

ainireHRF, At PR vt TLATEER eSS B BRFE Mhss o
Calmbfé®gkrin)@ndt G6gHebattesiuanpavairei Addiasesl exeifisde bpgyjuvants
or other nethods known to the skilled artisan

whichEafesemaioyetdhcisieninr bikti-d DM agisvast (menqriosphaty! Hpi A,
syntrB6 (eh st ol KRRl iRl ARTPSERTS oY FPUALAN in the

m am n, “bovr ne n
art inithéélbhiarmfmaym nti)HrtonadJ X muanyrn’feih@@thaﬁeﬁpitsies.irln)da_rrieaml ponse
_ adj.uvapts, nmay be uysed to increase the | nol ogi ca
In ther%@ﬁ@ﬁges%@%@@cr"}(ﬁ\é\éﬁrﬁﬁé\rx%.afspdﬁ@lgi‘”%% 'rgﬂ% #odi es of

ho C o . b Lo _ . .
1005 o P LA, teEhlihaert RIRE b AUTBMCIORAL) BIHIcERY 8% the
mamgiah by enwdiplegeibicotasiebas or lrdraperiondad injestmes, Dr aittaynuscularly or

touff§ 7 1BRa m hes ey 4T U el aSuTPA ARt  1Uh protei, o
variaf8ithERr e DebBAlingafiRBNtheth Aunadfi tRE YooRfpeptitiES (2! percent
antigenic sites. Mnocl onal antibodi €s may be prepared

hydrapsiohigithyperceohiydropbtinidy. siglilityuset ehargaoseelgetsicradiricetc.), it

v B 8L e IR 26148 b e i

the maalaaBRbSinY invBiliized. CBLEh 8oMjuggtiorrmichRiesLaither aherical
_Press, 2nd ed. (1988) and Hanmerling, et al., .
conjugHer by sierivaliging eHye shemicatfungtion ouas R §otTEhednainogen

and the HihnobERR Ao BRI sucH ihaf bEHvalEEh BBIIS is formed,

or throagh tﬁgsiommpd)b teireloladea mIetrmﬂim;jgyg ormnﬁ;rl meihlbdakhbivadodile skilled
. include, but are not limted to, t -13 WO .

artisagp %ﬁ'?gﬁf BES IRPBGPOBBIE /YOIy, W&ﬁid@a gé’F Are el ingitsehto.

keynQIEFHHAMBIGEIARRE ovfbullin sorlTH RELARY HARY iiddonyin,

soybgaroBgpgin irdribiterhan&pvormidouods fehelpehpepfites( GHr@useadjuvants

may B used VAPERERR e oG R osiin e Ap FRsHIoR ARG e

[0056)f amhe bATIBBAGS BPHHe @e@éﬁﬁiﬁvérﬁhﬂrﬂ@érﬂﬁrié@ﬁuondcﬁMal bafbodies.
I D and any subcl ass thereof. The hybri doma

A, 1gD an 10Cl : . . oma. .
Monqsf%mhenh@odlaé apmBnipodies mhichieseonige avainglscantigenicssitexdTheir

ool oL 8o e 0 3T by 088 TR pfona

antib&dibseRichusuaRy systaeantisotidSthat Fréddynize § 3arbty ¢irdiflérent
other appropriate host animal, is inmmunized to elicit

antig¢Wﬁ§H@§-ytM@n@ﬂg'ﬂa'!cﬁ@@@@@sdﬂ?)ﬁlbé pr@@_ﬁ@@l ¢sing hﬁbmﬁng
conr B PR0LR 25 ke S dichees] i o 7, N2 Aags s s
Pat. Me. 4,870 1i1DeHarlowy et ab, Ahtybualies: Y Bsboratory Manual, Cold spring
Harbor Laboratory Press, 2nd ed. (1988) and Hammerling, et al., Monoclonal
Antibodies and T-Cell Hybridomas, Elsevier (1981), recombinant DNA methods, or
other methods known to the artisan. Other examples of methods which may be

employed for producing monoclonal antibodies include, but are not limited to, the
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then are fused with nyeloma cells using a suitable

fusing agent, such as polyethylene glycol, to forma
wogiesiosioon cel | ( Godi ng, Mnocl onal Anti bodi esPCT/US2007/081797

Principles and Practice, Academ c Press, pp.59-103

86)) . 058 | i i
numa B el by e e (Ktshert el B Aitpunalipay Tgpay 4:72 (1983);
Cole,BtQpd PrydRRgAdRES £/ LF@A%O)zcﬁzee(ms?)S ahd @ﬁé Eewﬁyﬂsmmﬁa

origin are desired, or spleen node
technigld (Cale ectiale Moroaiwial b?ur\’ﬁlbﬁdh?&rﬁm Canc&rothere@y A 77-96, Alan

R. LisSRBS): S O el e il g8 inglusting 19,
IgM, ?go thSIgDDér}’@bhy kepelags yeabof. t Thé aYbRidorhy lpmimgr@g &R MAD of

Monocl onal  Anti bodi es: Principles an
this Irpiea!&lpn cE@ay e gybiyptednadiso opf vigo- 103 (1986)) .

[0057||][HmTDIF1ttﬁ!a h§/8ﬂg§r‘ﬁlalm56%\ @S?FH&PQE ymbﬂéé‘z{ ﬁuﬁﬁ%ﬂlzed mouse, a

lan’ce Ioma c
mousecwhehne hunoan mﬁmonemymmn chrargster rﬁbbltownhgl, oRanybther

elgma, cell 1ine ed. The hybri doma
apprQPé'lalt% hg% HE@ab s e 764 té? %“&‘ Sé[B RoGyips ﬁ}aé Profufesh are

capatSIE%fkgi%@Jcﬁﬁg?‘EhMb&ﬁQé Mt e8 |cé1]3/rlﬁﬂ m usfggélntd%%kl for

r ot surv
|mmu|nmab|onaIAlizaerdato/@|Iy sl;ymﬁbocyéaan‘palyebe |mmuhaepian enftal Lyrephecytes

then o5 spd e aT RS ke 7 S W Me A et As ot
poneEHWer%’?Fbelof@ﬁ)rhV@'h hdidm\é"de'll (G@)@iiﬂ@dMWWHtlﬁédles

am noptérin ym di ne di unt'), substances

Principtes arml Bvagiicer H@ager@m Rress, pm5|9T10?dé1f98&))snt cells.

005 2058 BT Bl Al i 81 g oner

bloodlyephotytes (tPBiesM) ke dyedif dells of BLierinastigin are desired, or spleen
anti body- produ0|ng cells, and are senS|t|ve to a

cells aplympR 2edshcalls METUSASHF DaD- hamyMeResalian epwieas @sg desired.
e BB IEE PRGBS\ [3FBrBIScaRADBSEte s

agenf, saoh e oBadthylens igiytoat, eto(’ﬁeﬂnh aEDly@hdomat celin( Geeting,rMoSacional

2008/ 0517 7 PCT/ 1797 Die
AnthQ&IQS peiPlesashPrastice 6‘3 r@ﬁskfé% 28%5%% s
ImmaRiat é@@}af?llﬁéé’ﬁ}e &%IWHS%‘Y% éﬁéﬁ €elf€°|plaﬁ13u'lé3rﬂﬁ
Roc A Human nye orra and nousé-human

myelma@eﬂapéroﬂmtdmmne onbemlnsnlguav§ybeeﬂy cerad or bealiseonyeloma

cell I| UC“ br nog| cuI AL bod s(a ble uIture
r(‘%Sz %Y %6% ey ﬁ) e 4,7 sugble gu

medil/AnAst @@érabméd?%'%s %"n@%mhb@sJ@ﬁMémgt bt the rowth or
plications, Marcel ker, Inc, pp.51-63 (198

surviveh of thsugefusge) lmfaoﬁelnz;edl Gals. NSDexayRie gbtf@epa,rgetal cells lack the

enzy 5 YRBRA iR S SbE B8RSt a Tt el I G PRI i PRT). the

cultureyrbedidentoraeé hyoademes eypicals wsisiaslede hgpoxdaithitiec birmopterin,
of npopnocl onal anti bodi es directed agai nst Notch3. The

and thyraigling) ("selcMmediunny. seRstapericingharevent thsoaiovgh of 6HeRRE-
deﬂc@%tgé(if%” doma cells may be determ ned by

I munopreci pitation or by an in vitro binding assay,
[0059 uc Prasferred inomoniatizes sely lines are those that fuse efficiently, support

stable high-level production of antibody by the selected antibody-producing cells,
and are sensitive to a medium such as HAT medium. Among these myeloma cell
lines are murine myeloma lines, such as those derived from the MOPC-21 and MPC-
11 mouse tumors available from the Salk Institute Cell Distribution Center, San
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(RIA) or enzyne-linked i munoabsorbent assay (ELI SA).
Such techniques are known in the art and within the

WG kG0BI51097 t he arti san. The binding affinity of P€HES2007/081797
nonocl onal anti body to Notch3 can, for exanple, be

Diegch e o gb R €802 B (T 685 710 OB POAr £ 2 ChySAYHlahie from
the Aﬁférlo‘énalfyfbe' dgfirefc o ctibat ROEIRAIS M@@Sﬂocﬂlﬁﬁa@fnﬂd@na and
desired”’ specificity, affinity, and/or activit

mousetturaen mejerbemysitina cak dnes alsorhaverkeal! tesdrived 1yor the productlon

of huR R EPHAdn A BRAISROBH VR ABLE Spd LR Brodeur, et

al., Mﬁ@@d@ﬁhmﬁrm Pm&aorm‘échmaék)and%m@bh@ns:meeeDekker

for rpose include, for exanp

Inc, plglfp”béad69%7)ﬂ/ba'hﬁ|rﬁgu%@1y§'%n%6“ liRe Nﬁ@/emy a|§p be used
(Euro@'é% CAELgREr BT A SAIRBUNL MRS LG, ce s may

I'n ViVvo ior s an ani mal .

[0060] OOGIZie d¢hleursomedilomial wihaigh lﬂybddemasc&atlsare@r@yn ihassayed for
separated or iSO d fromthe

prodﬁlgg{gggﬁcfﬂg%rl Y %thggqllég dprpgteéd agﬁln%té\,lgtﬁh%atl'%e blnging specificity
of m&%ﬁggbﬁg@d.éggwqweemy Mbr%'hhaf &ift r'n‘ég bgr RABHHINGS by

suc tein ep ar
immulmpﬁremmtaapmarebycdm mnutromraxphg asgay sabcblassnadmlmmunoassay

R S o SR ORaRY L B El e s o
knowfh e bR dridewidhih theskili e the adiahi Ollheoélnﬂlh@%‘h@iﬂﬁbf the
anti bodi es and thus, the invention is not limted

monadasial astibedyicobatehBaan, for msamwlqobmdetemmnmbyrﬁlicat@wd

e SR e e

[00614, 81AfterGvybridoniahesliscareti@atified thet beyduice ravtibed @eaif the desired
anti body" refers to an anti body derived froma single

specifigiba@ffstitye angloagestivibr the sl@ae%maseb@ﬁyhélongﬂmyéﬁ%@g Afution
procddif é"?rq&’@lrcﬂﬂﬁlb %@éﬁ@g'rﬁ&h%s &B8ird W‘foic%a'l i\n LEBGL5Y
SO af ed ona

and quence ust ng onve proce ures
Princ(oéaesgand Piaction, A&QBér&&iPﬂa‘ésPﬁﬁ/WW%W%wtéUe esitig media

for th§uPPHE AT SoRRRESPIe Holhech STMBUAEd pakseNadifin (O-MEM)
or RF‘?\WIa‘I 640 Rieditith! 1§ aaaﬁlbﬁoﬁie%br%n%egll§r'ﬁ%>/rb% éerqu in VIVO as

human, humani zed, or of her “sources)
asciteeORnrretimenlanimal. Gui de to  Met hods and Appl i cati ons,

1006245 " s engerp! aRiation P belTeSuaorr S slioti o

sepated BE Rold fiohf the ¢m&lréwéhuumh9s&hé% IR, BeseRlipcey

into expression vectors, which are then transfected
conveniiapahsemupegiobuliupHritieatien reredures|ssich sOfyeaxagple, protein

A-oghANelR, (ox e, o BRSGraBT L moPdioh S iblecdabll. ge

electnonshwm @hall$is, omaffihiey bhrontatogtany. t he synt hesi s of
clonal antibodies in the reconbi nant host cells.

[0063']'he @Mﬂrlgﬂyﬁ malrode exisdin thedart ferthe paagu aiongf monoclonal
ant.b?dﬁ@%%hb%ué‘%é%e%% 19 no?ﬁ%ﬂH@&‘?& He‘i’rr sélgfﬂ&fﬁu&‘ﬁ%wn and
I ght ace o e

n constant domalns Tn
hybridomas. For example, the monoclonal antlbodles may be made by recombinant

DNA methods, such as those described in U.S. Pat. No. 4,816,567. In this context,
the term "monoclonal antibody" refers to an antibody derived from a single
eukaryotic, phage, or prokaryotic clone. DNA encoding the monoclonal antibodies of
the invention is readily isolated and sequenced using conventional procedures (e.g.,
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honol ogous nurine sequences (U.S. Pat. No. 4,816, 567,
Morrison, et al., Proc Nat/ Acad Sci USA 81:6851

W@ 1®8431)79pr by covalently joining to the i nmunbgl/okeen7/e81797
codlng sequence aII or part of the codi ng sequence

tide.,. Such .
by usigh o RO BB RS el e e s BhidingEECe feallydoragnes
encoélhg tﬁé’ﬂéb@@bn@‘l’igﬁt éﬁ*am@faf #fbriﬁ@tdrﬁi‘b@i}dle%f ot BEcH BNSIRS i
or can be substituted for the vari abl e domai ns of one

human huganizashior ethey soureesyf(Inais, ehai. d@&&ﬁ%ﬂ:romOISn@erd@rto

etnlfs B A DLCHE L ERBRRIL ISR s eraPdr. Al ARy so

74: 54@36@9!717»9 Thmm,ﬁbr@loerm c8llY $8108i8%a 86 ErceRIflsusR OMA T Oridae
For exanpl e, one nethod involves reconbi nant

isolatggloihedaNarmay DE HiaeRsy e GKPIGSHIORNHeCiaTs WhiERRUAeR tragsfected
into h|8§9¥é(llscgl?dhnz?s ETB?IEQQ%VWSCJ‘%I% Sits arnu(?% @QISQ@:W{% el Namster
at any polnt I'n e F¢ eavy

regron’so as event
ovar @) celiss o mystorng.cehs trwrtmmt mo/tedther\mke prc&jlﬂ:eanTmuno lobulin
yo(aH g

ystej ne resi dues ar subst not her am
prOte@@thJOL’t?é” HifeSWHhesie 0 Q%P@E)r@ﬁ) Eb(?%v‘e%#rb eceroia ”t?‘OSt
I [
cells. Tﬂemaimg b@%b@fﬁ% for @& S W&%ﬁlgﬁn&ﬁ%e%dmg

specific epitopes nay gener a
sequemaehiorr quesan Aeadi arndnhgrhthhalrt Marﬁirdxgnamsgn wace of the

romdiid Ay EL8 cBRELSEIYIL S, 6. 4554 815 87! Mobfdan, et Proc Mot
Acad%é?FUB’@ 81085194982 01=Q)K/ dolaRhtly &hﬁf@n@ﬁhe%r’rﬁln Iobulln coding
Sci ence 229:81 (19 For exarrp e, Fab and o(g

sequenceyatbat earépftheaccpdmersequancﬁﬁagor@enw mvmwe@gl@pulm polypeptlde

Such %ﬁé@%ﬁ% ?}g@lb@ﬁﬁ %%M)%ngg% ?{%gétg)%glhﬂgg '@J tﬁ‘é%o%%tant domains

of an@n@@b@ﬁbﬁbheﬂhv@@ﬂw orchn e substieuted by thé \faﬁflabr@ddrﬁhms of one
F(ab') frag{rrents contain the wvariable region,

antlge;n &ﬁ[nbc”HﬁQ §1te &h anAntiopdy b healnyentien tg_gre@gﬁ@,cﬁlraerle hivalent

antib vy chain. However, these fragnents can now be
produced directly by recorrbi nant host -16 WO

[00642008T b a0 des MAFARD mdddLZRNt artibedies:o Metheagice prépering

monogg I %d¥P%‘5I§ )%Fr}g&&{séﬁ ang{?\e@éﬁgla%?aqf%%ngagfS%h%%h%d involves
recorﬁ@iﬂaﬁtee ré§$6h36f Frﬁﬁ@ﬁ%?ﬁ%u ih ® ht h%ﬁ'a‘nd rﬁB&ﬂéB%@bW'ché{m

coupl e ormF ra{g Carter,
The IBiayy Dhaimis| touncataDgaessra(ly adany poad o then@c reglan’neoraerto prevent

oach, F(ab' f t b ted tl
neavy PRARAEESHI At AGLTEIVEDL Tk ralevant o iedie fesidhidsciies
substit@fedt Wigh ah@mé@famﬁo %.d RBIdUR0sHarkrRasRA s aru {d pregent cross-
apparent to the skilled practitioner. In other

|lnkln§n‘ood| rrents the antibody of choice is a si ngl e chain

10062, ARV raspben SR Bt SocifiC st hay by epeseted

by kn@anétebhrblqdeQS Traidumrnm?sm;glé fragmerﬁtem/%reeiémted% proteolytic
erable to use chineric

d'QGSHQHﬁ’%IWﬁ@@ argﬁ)oﬁ ee g9 iaiimeto, £ @hi ﬁﬁ*@@%ﬁ’m
Methbds 34T075G958); iBteRa s o f il 22981 P68s9). Edfexample, Fab

and F(ab'), fragments of the invention may be produced by proteolytic cleavage of
immunoglobulin molecules, using enzymes such as papain (to produce Fab
fragments) or pepsin (to produce F(ab'), fragments). F(ab'), fragments contain the
variable region, the light chain constant region and the CH1 domain of the heavy
chain. However, these fragments can now be produced directly by recombinant host
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anti body are derived fromdifferent ani mal speci es,
such as anti bodies having a variable region derived

WO e@anz17our i ne monocl onal anti body and a humanPCT/US2007/081797
|nnunoglobulln constant region. Methods for producing

ells. fBF Branhic’ Gid antss, Ghdmenl diuad isasted fiom BF GritbBay phage

I|brarﬁé?ﬁgﬁiﬁﬂ|§/g§eF gl )%JéH (fﬂa%@énts @ah'beedﬁrecﬁ’f‘y rébo%eréd I D lcoli

193‘_32 Pat . ,
and cmesnwll{vemupéechtmfosm ap’): Wﬁgmenéﬁ @art&roebalr Bied ewém@my

10:1631068) AR B gl b MY el el Bl o 6§ oretec

directhufrein relcﬁﬁ‘ibIWt%@t téll thareatist teiﬁhlq&%@ fopthechredattion of

anti bodi es. Humani zation is a_ technique for making a

antibedhy ﬂ@gm@n%wﬂ|62ﬁj9pm{§ﬂétqﬁth§mk§teﬁirﬁrﬁﬁtlhlqnqreé% othedn an
embdoﬂ@@ tﬁyg??trbaooy drlofeda |Hgl|%ac§13ki’iﬁ?0 fﬁame%ﬁt S(E(éjéfbe(g?' patent

cofrespon sequence
apphmannNiE§3H6ﬂ85pdles are anti body nol ecul es generat ed
non- human specjes, that bin e desjred anti

tr n .
[006Qlavﬁ:n%f Hee geesdnelud E‘Sn‘BIVé‘fPeH?%PF?@/t &S Wi HmAgns arid in vitro
detec‘;t|89'a%§§¥i,q1(q§%§¢ el &{é‘fér%le”t%rhéé cFiRERIRENBRE or human

I amewo regions froma human | nmmunogl obul i n
antlbcmheecm mlrreht:eamtlbbdyimaa\modecwlesrh dingch diffetdra ploulmm; of the
ubstitute

antioqdy PSRRI UL a0k R Foth R SELR D APR TS A g @

varla@btréglonmeﬁ‘fvéﬂafhirﬁ a MBFiRY enorfStidri? AnBbodY BEd a HiliRas
framework substitutions are identified by nethods well

immupeglabulin constaat regien.g Methegs fas dsedugin@ehinryic antibodies are

nowh A IRl b, S el SRBoCP 28! 2 (BRR el

B/oTéUHmU/m @BMW%&)ﬂ@IIl@@fmaﬂl Samniunol IMBENbES yzsﬂ@sqagsg) U.S.
nmewor K resi dues _at partl cul ar positions. e.

Pat. Np% 0,8¢.71Rio4, 81@ A5 20998 1 Eh e aa Ingprporwmeéem by
refere?th% ﬁ%ﬁel%ﬂﬁr@t% whi ch are incorporated herein by
e

erence 1 n their entireties. Anti bodi es can be
[006 ) umeAinziethnisschgntibooyris elegignied- téb'haW@gZ@@l&f 66ieRogy to a human

mmUARG OB A1 BRINELARSED TeoHoqe A WEORED. FhoTadaatigRds 2
technidlR fo?%él@ﬁ‘%‘é?hgrﬁégg%gg %?d{r wheféh sub@%ntlgliﬁl%és% an intact

5, 530, 101, ,. veneering or resurfacing
huma(nararwze momairmasmeeasebsmawobw tm@mﬂmdmgmemjemw from a

o b bRt e B SO Bt
non- rﬂJlne%g ééi@@ﬂ)ét blrﬁ’d‘ﬂwecdi@élféoséwcfde'n' indloffe oPatoreNo.

65, 332) [ 0068] GCener al é humani zed anti body has
comp&ﬁme@harltmd@eammm rgiong €sPRapEom thermsule@an spgcies and

eyt (PRIBHG s WRtLe kP IR datg BT Bl Fn? FaRbwon

residli€s indtieshunidn framineork Yegioas Wil balksapsfituess aith thé eP®esponding
vari abl e domai n. Hunmani zati on can be essenti al |

residy fregT hedCPR quiWrr?gi‘t'pﬁ@y toralten dseferably I‘ﬁ‘@'iovﬁn@mygen binding.
Thes& FaAEWGkSUbBEBNs BFe FlentifidB by ietdds W KnbiitPi the art, e.g.,

by modeling of the interactions of the CDR and framework residues to identify
framework residues important for antigen binding and sequence comparison to
identify unusual framework residues at particular positions. See, e.g., U.S. Pat. No.
5,585,089; Riechmann, et al., Nature 332:323 (1988), which are incorporated herein
by reference in their entireties. Antibodies can be humanized using a variety of
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Ri echmann, et al., Nature 332:323 (1988); Verhoeyen,
et al., Science 239:1534 (1988)), by substituting
wmoreshsatan CDRs or CDR sequences for the correR@QDOMNY081797
sequences of a human anti body. Accordingly, such
" hu i zed: are chineri nt i [
technish{e sty ingig asB e it s sralhbler R araing (S8 4agabo; PCT
publiétion VW@Qﬂ/dQQW”U\@rPﬁbNést’@!S%%a% éﬁﬁmﬁ%ﬁi 5 585 %89),
by the correspond mgzse quence from a non-human

venegrroeesurfacingd &R 292,180 Ri &80 tR asthen dokecealar Imnmunology

26:48 9RTL SRR oy B Eou oG 2 AR I ARG e o

Proc A3 AgRUSCSUSAD 1:969 O1B9aY), antli dheeh §Y$uff|[ngQ69$ Pht.iNo.
further inportant that humani zed anti bodi es retain

5,56%3¢Mer affinity for the antigen and other favorable
[00685’I olgghg III éegeﬁn%atk arﬁﬂ) erag @tl thréc?égﬁrr%Mes

mtrodmceclamtedt fmymaa pow&e&laatoré noalnrallnmans chrbse Im@npmlraam akmno acid
sequences aqd vari ous. conc hu I zed

t ual
residyRs At SRR ﬁrr%ﬁ%ﬁén@p%dgﬁ@uéﬁ YR @J?éﬂg '?ya en from an
"umpd?Pg%PubB%dd&rﬁQMerlqﬁ?r%an%hﬁﬁ ci'aﬁ'bléeé‘s%e?iﬂél'# Qﬁb‘m‘?&ﬁ RﬂHerﬁb the
nmodel s are commonly avail abl'e and are I'iar
methodio eEV\Sktier bed QOHNowkersa(Jone@oabaﬂt dVatpr@@Z&ﬁﬁZa(ﬁQ%)

o I A5 L Bt 154
(19883?'%&5&@,& 9 EH-BumafTeIRE R B R BeSBBHESS R the corresponding

I'nspection of these displ Js permts analysis of the
sequendest §f a bumanfaniibpepi Accerdinglgssuah huenadnized"ianiibagiesfare

cniméZaGERRIGT 5. PASO RBToioR7) BN T Ly )5 e

mtactqﬁ,nﬂarﬁiataﬁablefﬁﬁml'ml@weeh SIBaNee dy the %orre*sb@ﬂdln? sequence
anal ysis of residues that influence the abil

from @ﬁ@nc@ima@lépéc'iemm%%@%ﬁﬁl htmmfaaIzeplrﬁﬁtnbpgI%rﬁregmcalimhuman
F

antiop oS Y bicr o e Tt S2eff0ds 30 rBS:0R SivedR flididre

substitetzidrfesn cﬂmlogmjiyfslmlsan aodmtlamlbodlesuch as increased

ffinit or.the tar ant
1006F 008 istinber iaoTasg fmar'g' 88 ekibasizs aetbin PiabegAfinity for

an
the ah iﬁﬂpﬁ&g&% u@ﬁc ?(? | ng?@k[vgggg]gq&

accordi'rtg [357] pfefhuedmn&tiaod abureadrzadlamlbod@srare|pg;eparadcby a process of
| A e tj h t he huma,[ni Eﬁd ant i Bodi ss

ana y?? 9 ﬁB‘BP@é‘?ﬂ a %eqb@é‘ﬁr‘@% aq t"ag'QHF&O{‘&‘e PRatBYgARFedProgets

u&ng&ﬁré@ﬂin@é’ns@%trnédéls oﬂﬂié‘@é*enfd?%nél%h@é‘rﬁ@e@%eé@@wces Three-
vari abl e domai n of a non-human antibody is screened

dlmera@enaismrmurrpgé@hulmempdglﬁam comma@mmdalﬂﬁ and are familiar to

rose Gl E9E PO P %, SMBRG GAUTIOE L Eho iy

probaimé tredwimentioaal esrdephatbras stroetuhegrenséiBetearcdna®iate
humani zed anti body (Sinms, et al., J I mmunaol 151:2296

mmup@g@@yhn GREHANGES. elpsgectlonJofmesgp@plq}gﬁoej’mtS(qr@yﬁ)@ of the
||kely]{%&%td’f‘%.{1 ertRt RSHUERSH tRe Fﬂ?r{énbﬁh‘lgéf tﬁ%%ﬁﬁ&rr@;a‘f%ﬂﬁl g\égglobulln

e consensus sequence
sequerfca iparthe caubkyslmftrgsrmups dfhatl infilngnaer thieesdbility ol hensanditiate

. sa . . . . . -
|mmunogFobuI|n sequences, i.e., the analysis of residues that influence the ability of

the candidate immunoglobulin to bind its antigen. In this way, FR residues can be
selected and combined from the recipient and import sequences so that the desired
antibody characteristic, such as increased affinity for the target antigen(s), is
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framework may be used for several different humani zed
anti bodies (Carter, et al., Proc Nat/ Acad Sci USA

w@04A8659711992); Presta, et al., J Immunol 151PQBRS2007/081797
(1993)). [0071] Conpl etel y human anti bodi es are

N S G A

|nf|uey]eéla@ﬁ@e@fb|n hods known in the art including phage
spl ay met hods described above using antibody

[007Q]| br'Hi¢ eoigeof hemaﬂr\mﬂablmaﬂmammlbom ighflang Wem:be used in

makinigheyifenizet antblgiesss Tapdiuattiptedufgndas Sy Aecdiflg to

the s§BaR4B Yt O rABthLRIC tHb sd¥dHOIBtARE vaMbbi@ado#idiRDf aash-human
WO 91/10741; each of which is incorporated herein b

antibeayy @r%ﬁ%@@%ag@@sbﬁh‘ﬁ qnit'lr@ librey of {(@Q\Nﬂlh@w Yﬂ”@?&?'@oném
sequé%ces SREMS rseﬁ‘ﬁ%neé wrﬁér? sHG s‘?‘ﬁ?ﬂtaqg)'f ‘Pnét?iéorlﬁg ﬁoré shuman

aration o dran- Monoc! ona an
pareralanilbbbyl cthenadccaptadoasitheshuimedn Eifoeithe MbeTamined Ahtioody

(Simg oGk IMiuePbisTdash <§é§$>@@an%té@3'c%a/a|w’ﬁéf%1é@@9§§1987»-
AnotHé?'rﬁchbHﬁRs'é?ed“bértlﬁhl% rﬂro‘:érlvb{ﬁ%‘?ﬁm&%u sensus sequence

expr essi unctlona ndogenous | NMuNo I'ins, but
of all Wbmam mmoquoofegpamcu’m subgroupgdidigint on hgevwshalﬁsr The same

frametiBEY b6 e Merrea i TeRes i nzsd Hiosins (parter, ot al,
Proc V\@WWHWS@FUQA AP DOV ) I @R i af | QWﬂhn}rfbl ABYSB23 (1993)).
mbryonic stemcells. Aternativel hunman

[0071\}ar | Gomelatelyitvman: sntvedies aé@parﬁICUé«ﬁN agisireblsi foy thesgpewtic

neat Bl ke BEVERR e ABBELEE RRAE Bl By of

methdde kNOWS tn treas w&m@bnh? @hiage edpray rBineg @@sﬂrlbedm using
be rendered non unctional separately or

antlbgd?mrﬁaﬂéélgﬂr/?d fiophhuman; immungebWin saausneas See also, U.S.
Pat. NW&’% a8yl i 4.9%6 14Y: 59&"?@19 Hﬁnc{a%ﬂéﬂvggaése/g]é‘%dﬂ/vo

arti’cu omjz ygous’ “del et

98/5Q@436yWID98$2¥/tBQ§£ WIOOBNEEIH Y CPEBIGI0DE,ANO FBIS3TO] e O
9 WD 2008/ 051797 PCT/ US2007/ 081797 ~enbryoni ¢ ste
o 10(,7él1b sagh Q Haé%c%{ﬁﬂra%‘ﬁ%@feﬁ” gé‘tr@ et N Sa%'ﬂt!féﬁ)’sltmghe

techrﬁﬁhe%r SLGE, eFé‘l' d IBoefi&C et 5P%ré35i869ef\)a\?\ﬁﬁ‘e%r HePprepatation of

to produce honozygolUs of fspring expres
humammanodnnalmmb@@hesﬁ(@le,eet 1., Mernastonal Aingipodiesaind, C@ncer

Therdy. AASRC Lo HBE AR ORI (R

[0072%n |HUM%ﬁ|an¥|b33|e(s]c%9§’élso Begiteaated 85ingltranstydhiéfice which are
55:258 (1992)). The transgenic mce are rmunized in

incapghle efoprpiessing ﬁirmhlomﬁltenca)gsa@péstlr@mtmgulcgéwnSeblgt whiclican

expre%snh%@ﬁéé*ngbﬁﬁn?@e%aﬁ 9¥HER  EBE aRomblat e ¥t da y o tion
chainGaim (o g @ingsh @'ﬂﬁtdxeslnlmbe asebdUucedrag@ome, o iee

usi ng conventiona bri doma technol oe‘)( The human
Ife

homquﬁﬁHW@C@mm'”a{'an'aWs@@Hég eNHAYBIE S\ Altegraiiyety. éne
e R IR AN SR o AT AR el petiocuoes nc
mouseutrabry@mc §Tbnsce|l$smragid$tmftoathe human heavy and light chain genes.
The mouse heavy and light chain immunoglobulin genes may be rendered non-
functional separately or simultaneously with the introduction of human
immunoglobulin loci by homologous recombination. In particular, homozygous

deletion of the JH region prevents endogenous antibody production. The modified
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technique, it is possible to produce therapeutically
useful 1gG I1gA IgMand IgE antibodies. For an
W@@BH5Ew of this technol ogy for produci ng huneeir/Us2007/081797
anti bodi es, see Lonberg et al., Int Rev I mmunol
13:.65-93 995 ed. di scyssi
embry SR AISTSHP gre BroftEe g e P dao e ey st faAroduce

chlméﬁm%@nﬁhe andRdine %Olheﬁ'b@é@f@ ﬁ)Ofu% HY: jolld offspring
such anti bodi es, see, e. lications

whlcmexmeasbumavwrgmommﬁew ge/JaKolgr@ntIS/@t%/ 8raab/atl Acad Sci

usa 7733742953} SBhabuie) & 38 Bhhue S62-208 Plaad) Bruggermapn. et al.

Year i bifmuRob7:33%1893); BlhobalB8ball Iature 356:268111982Y). The
5,939,598, which are |ncorporated by reference herein

transgenic ifeice %ﬁ!mwedl IR tﬁ@id‘pfm@hfash&'?ﬁﬁ'ﬁ’ aselerted astigen, e.g.,

all oréﬁ%ﬂbﬁ of 5233’ ;f\gee((ﬁ)gpgfg?‘?rlﬁ‘én Envg‘?hr 1. Man !b‘?ﬁfr‘gﬁg tSo?ﬂQs 6@88@

agamengmgmhgem carobe dbtdlmmtnﬁoaﬂmlebndnmzeld rtemtmnagmnmmsuag
se| ec’ ge{aéﬁ;%gen u |ng ]Lah nol og Si m'I to that

conveikE B ech & U'ﬁ@ﬁd W% INdr@esqengs

harbcﬁ?oo Q'trza'nggeﬁ‘c‘?ﬁlcbrr@QﬁQh@ééHﬁHn@j"‘Bt &ell &H@F@ht@ﬁ?h,pé}?d al

eukocyt es, splenoc S or~ bone marrows . g.,
subsaquent iy urldecgmcqusesmmhmma)nd somptie maltgtidrunius, using such a
ant i badi es sel ecte eni an
techriBie 15 G038B15. RroRaes Al GrLY Hist 458, D Joiiihd oe
antib6@b§C¥FoPan' ov'eﬂné\k)'o‘f t@@ﬁé&ﬁfﬁﬂbgy R [pP6d Réind BB tibodies, see
nmonocl onal antib gﬁ 9§a nouse_anti body, is used

Lonbery, @liabelnt V@Vdm@mq/d@ (499%) dtas 3 delaites diseussienyof this

techngfo&%g@géhé&gwg q@rﬁgﬁgn‘f %Q%%an(d[]@%g% Wc%ql]cgj}al "antibodies and

protoaoitslf@mphoelacmg édm amibmmt sdese.gf, REE pubuc%fﬂdn@fWC)i%/24893
enerate anti

WO Salo] GO 9609658 §g|7§§eléwqa>@§nd?at@ﬂteanQ59&8&? us.
I |
pat. 34 41803 81495 1AL b AN 10540858, Sl b, A os

5.8143089, BEBIT93] 5,115,771 breh5 080 506, 2428 4ré 99dorporaed by
le, -20 WD 2008/ D797 PCll US2007/ 081797
refer%ﬂﬁe ging8 e eRtistig IHAN PR IEP FEFY asHigsnix, Inc.

d f (&
(Freeﬁgrﬁpéﬁﬁf' %e’?ﬁphéhe Sbﬁ@bb@nCQ{@/ gﬁFl gad}%bfagln% mceton N.J.)

ypeptid I nvent i on can b used
can bteoenmgendatoe)rawdehuunmaroalyrl]dﬂmleshdtrectad ragainst lasselected antigen

. pol tid Lt i t d/ or binding d d,
using}8eM Sk STl o AESIkEMbES aRB % out ral | 26 pol ypept | de.
[0073?nd/N%o'Hu$nér1 RRHS: covlid Be rgdd btliAiutizidg ticé dafbyBAted with

b fragments of such anti-idiotypes can be used in
humarmeraﬁ@nah 0p@ (UKORYIEE0SPIENPEEPS DB bpaeyrp@rmwaée i, Jaidna

techni@les ST LIV At  Siodies ARlRRbaR S F heiertse
epitoé B8n betgerergreadssings e@émnc}ue eeférrébeo ebyghideglseldation." In this
bi ol ogi cal activity The anti bodi es of the

appr%s%ﬁ@epﬁ%?ﬁﬂ BHmﬁﬁy"‘B'@o%P%@@ﬂwP@yaﬁgt [foarosge antibody, is
usec S0 SelF B oS RE e L R Esaka eReme
epitose edaspiecs, tetem Bm/te@hnbl@gyﬂZt&ﬁQ (if3BaY.ent antigens. In

[0074t] he Iplﬂr?ﬁeer,ngntibodies to the polypeptides of the invention can, in turn, be
utilized to generate anti-idiotype antibodies that "mimic" polypeptides of the invention
using techniques well known to those skilled in the art (See, e.g., Greenspan, et al.,

FASEB J 7:437 (1989); Nissinoff, J Immunol 147:2429 (1991)). For example,
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i nvention, one of the binding specificities may be

directed towards Notch3, the other may be for any
wo@eiensant i gen, and preferably for a cell -surfBCBUS2007/081797

protein, receptor receptor subunit, tissue-specific

antib&f6a A Birbeian Smpeital ﬁ@ihqqﬂé%eapbidét i fiegRation andior
b.nd.ﬁgﬂéferpbglpewaé@%dorn%ﬁuéh tcﬁé‘ﬁgavﬁ@%ﬁ]be'\@éémsgér@rate anti-

naki ng |speC| ic anti bodies are well known.
idiotypesa ¢hati"onmic"ythe png/pepgdenmilhmeﬂzgnqmam/pohlrujlﬂng domain and, as

; £ . : : ) : ;
a cordeBRe Rt iy i et SRERH GREoL REIETSLER ©
neutraheng ahh@dlbwp)ebeﬁ\ﬁebcl’?@grﬂénﬁ%&)f%ucﬁldrftﬁid@ﬂ}pes can be used in

specificities (MIstein, et al., Nature 305: 537
thera?@@%ﬁeﬁ'mBﬁéQJQ@UEW'WWFP%Q{M%@NEWWE such anti-
|d|otyh'@t?fﬂ@y%d%téuéé(dq%§§%%§?%o}r% gB@gggﬁdé‘gg t |ﬁ§§ntloq andjor to bind
its Ilgaﬁds/obdderenan@therbbyljolonkl |tscmbleglcad)ﬁct|\wﬂyl ch only one

0078 tﬁ'(‘:ee Bibacties ohbedapent 8V eai] Ty Reonphe neatogdies.
BispeRic AH1IsboR AEHAAABRY BB or IAFASEAN ShiBbBies

sC ose In WO 829 and 1 Traunecker, et al
that NavVB®idding @pa6iibities $er1at. Ie@ﬂGWb]dlﬁartenbedng i mthe present

nverfigiic poa) edhibd ersoes e e ge PeAUpetas che#E Rateh, the other
may béTTE}HHPQJ Sthet bﬁ&l@ﬂ%@'ﬁre@myﬁor §%§W—%Uﬁf9§e p'lrcﬁt@lri‘ wsteHlor,
pr ef erabl¥ is wth an i munogl obul i n heavy-chain

receptomsitbumit, tiskireaspecitoapliigesn, viaky deedwed piadein, yiraltynencoded

enveldbRiforeil bRyt B 5PR . PRl iede Prok et

[0076)ecegetiodsfior makily bispédit ahtiictiog aps aeekhoiwn. al'rabﬁ@ﬁtally the
one of the fusions. DNAs encodi ng the inmmunogl obulin

recorplinapt Rieduation of bispesifig anpbo@gg,le baseq g the co-expression of two
mmun%ﬁ?h AU '&hla|n9|!§ht%ﬂ Wpalr ér@?ﬁéi ?h'egb ch%a have

e exp essi o vec ors, are COo-1rans
differémt speifiitiesabisteia,lendD, 2@18:‘60305‘937 IP(Q&?;.)SZB@%@&@the

host organi s For fu the det ai eneratin )
randqiy 258N ERt ShTHBURPEEbUlENe s o and e ity taest Neqridomas

quacﬁbmasz/BFJUdc@ ézﬁét)é%égr% | 6f]t3§@ffer5995r$c]body molgcgles of

conj ugate anti es are al so contenp ate
whicht orly pnesieas thei coreact bispecifetséuctoe] Mgetperlﬁmtlomf tbe carrect

d of t |ent | d t Such

moleGERS BSiall arebmiRhRY By b Bt bBY Sl ST e

proced%mere §i%eloss e e 93r088PBAERH TRluneckédt, ot aPAEMB® J
980). It is contenplated that the antibodies

10: 36’5@;/(1881brepared in vitro using known methods in

100778, e A8 o SBRY Gl e bOSA B8l LGSR icies (antibody-

antigémeumdiring BResiBdanSe meattbummmdwmmacﬁsseﬁtfdomam
exchan_agereactl on or by formng a thioester bond,

sequenGaRl ERe BN preaIPBIy B ayineR IMwineglop Ui heaykchain ernstant
domdtlhosgﬁgjlsqu] Lele %@fj?érﬁb?me ﬁm@@r@ﬁ@t %Hé@%ﬁ?é&ﬁﬁ§ AMay have

ose or exa
the firkt 6@8yyB80ain constant region (CH1) containing the site necessary for light-

chain binding present in at least one of the fusions. DNAs encoding the
immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin light chain,

are inserted into separate expression vectors, and are co-transformed into a suitable
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[0079] In addition, one can generate single-donmain

anti bodies to Notch3. Exanples of this technol ogy
wWh2008/05Kseh descri bed in W9425591 for anti bodi BGI/US2007/081797

derived from Canel i dae heavy chain Ig, as well in

US20030130496, d th | at
nost rGRRISAT LT (TR C iR SRR SRo G aT I BHiSs P, for
examb@@g}es@‘@t gﬁrvv@msm Ehg@hqza Bi0n@logepept i de chain

bi ndi ng nol ecul es in which the eavy and light chain

[0078tv riHetiesororjugate amtibedies. aresua#ag: @ordampiﬁtadtblyﬁbeupé%sent

invenfjaRS Héigrocpfitghlaffiictis 8fe,td7RbsEE8P Mg Eayaldhfl Binpe

antlbcb_rﬁés Cmch%rﬁlbﬁdiefsuﬁv@df@@(ammé assetiploposeditd edrgsE@iAune
Al of the wholl %/ and partiall )Ié7human ant i bodi es
1%, [

systemegells tﬁrﬁﬂ%‘éﬂﬁi celism g SME’@H No #6517 B &8 ONldS Caﬁtﬁinﬁmte% that the
aninSABSTEA 5 361 G0, iy AR08l Bt

chermsiry luu:lludmg dhast ihvolvingndrobsdiykiphagentd.i Boaexaaple,
%enerat ed SI ng the techni %u%s (f"igscri Iti)ed in , ,
immu @?W%FW ggongiructaghyeing 2 @ggliide exchaRgs reastigpis by, forming
I , Mol
athlo%%tfl‘ bo’ng2 D n?;zlég%féagztg%?i@%%erﬁﬁ%%@‘ﬁu %eg#clude]_

e isolat on muri ne
iminoétridlate aed nzethylbbdiersaptobsfyeictidatel 3nd thoserdisqidsagk for example,

t bl t d be th
I Ui dRiabler 35S0t Fini ty (nM range)  human
[0079@nt ' Ih%oﬁ%ﬁbn@%n%é@éfé élﬁ?le(d&ﬁglﬁ arﬂi‘boa|es to Notch3.

i o/ Technol ogy 10: as wel |

Exarrmbemaoh@u%iecanolplvé@tveme@rdrssqﬂbedMWQ%ZM%W iagtibadies

derv @R phF eS8 £ESRY ShaR oo WVt B 238705 BSTHLAG tne

|solatUTnU@f sifigledni&in fmlly}hlﬁﬁaﬁraﬁnbb@lbbEfrorﬁ|ph@géabrat%% t o
radi ti onal nonocl onal antibody hybridoma techni

[008Q‘] or P8ecaniasP @'Teat%@Nl@@ﬁpt'gﬁphﬁ@(ﬁ”@gmg FQQlewieS 'n Wh'Ch the
heav%gﬂﬁglgﬁﬂgf?gn POt rfe%?wéggted[ ??ﬁ%lle cHafn ?ﬁﬁ)@dlé@ &%P‘v )

for“exanmple sub uti1 ng codi
and tse methoe of trren’rmrm’uruhearmfe dBSICﬁIb@?hIh L¢l$a|Hat cNos4 816, 778
d I f th
Alterr(afjr\rlgly %gbnca%obaec Sprgslt@c%%d,e anﬁ/@x ES tg}tjsrll enf@tqf the

whollg%ﬁg p%‘?haltﬁﬁfrﬁén %%Bo&é?%% essli fu&%% wholly murine

ternati S to use electrica er tnan
MADbs; faenli thalfrafgnsgrds and sifgle mhlaybamtdmdm ar'ennlsoﬂmhmrqwmgemlc

t apli shed ead of fu can al.so
100847 5 TS B Sainod T aeaRe oo RPIATeS SoRGaRitiiRy phage
nbrari@swleeateanusﬁrgeth@ t8chidigleydessribed inAVicCaABaY 8/ NWature
"Continuously Proliferating Hurman

348: 59@& (1 990he§|8$51$ﬁme_9§|at; Ngttmﬁtaﬂa&% G99y édétl\éaﬁ’rkﬁn@fda/ J Mol Biol

222: (ﬁggllfgéycrlbgztﬂ %@én?} ?f m%lrlpe 4n'?i H\@Hgﬁ ﬂﬂg{;%l g respectively,

usmgmab%lﬂa'iarléé%gbéeqd@ﬂt Ipublﬁ(ta?thﬁ\s dd¥esibe aife bﬁbdlﬁih@ﬁd)f Bigh

i nuni zi n rats, hansters, and

aﬁlnltgdnwbr@ngﬁgagﬁnam ARGy Siain éthffhrﬂgJQvlafksppb@’e. n, or
B/o/TbEﬁnélb% i ?@y@?gg@?ﬁ%%emyaseédrﬂﬁlhatcﬁ%ﬂﬁé‘@t drfa in vivo

okar mal S can be use
recomipimationz atiacstrategy for constructing very large phage libraries (Waterhouse,
et al., Nuc Acids Res 21:2265 (1993)). Thus, these techniques are viable
alternatives to traditional monoclonal antibody hybridoma techniques for isolation of

monoclonal antibodies.
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e.g., non-human prinmates, transgenic m ce expression
i mmunogl obul i ns, and severe conbi ned i nmunodefi ci ent

W@ 30BMy1701 ce transplanted with human B | ynphocRE€BEES2007/081797
Hybri domas can be generated by conventlonal procedures

f i B h h
oos2)y it Bt alsb IR AL e rapined ot bramplauit s oatthgans gading
sequ@rﬁ’dé {0 hubdshh&dvy - @hdaight- ch@h%@s?a’frﬁ d69r5a|ﬁ§917éllabe of the

dition, anti- I\Iotch3 anti bodi es can be generated by
homOimcuamugn@ﬁeqeemaﬁ Ahht Pai.idp.et,8hebh 7 FMogiisaralet al., Proc Natl

ldbrakies. n B | ynphocytes in phage-displ ay
Acad%gtﬁégqﬁggqﬁgggﬂamty of the MAbs to Notch3 can be
[0083] est Atbthgr ElérhAtivé\estoaide &letlicabiugion mgheraha®ichémical fusion to
i mmunocheni cal techniques. The inhibitory activity of

form hwlfh?ma%dﬁh@ste@fﬂﬁl@@%? wek estapdishgdt insteadaf fision, one can also
cansIPER BRI IS - ARRSHS, UrARATTA Eoash BAEH or o

transfominy geneloBee, e1y. tOGoniingotsly €rokfetaingridumbor@sll Ibuyles
[ [ The anti bodies are urlfledfo

Synt%é@?@pgé&lpﬁrme%g@g ARSCH Pty o ZURMRIN: RbfloH? MRPOC'O”E"

I |
Al SEMEKARIGH B, ERE BIPRS00, s ons
MAbgpeav bdegisad dyi mrmmmnuoglrodemtsa(atg pétieg satshbamatars vandeguinea
nal i n endent, of i

) No, 3- di at ed ..
pigs) N NGTGNaProtes Tasibh Rty o ftenramaits SxpesRn div g fher
euka®ofié ot ?r@mﬁ'y&fd systé s NabtaBBanifis a8k ibadedsfoP fmindiRization,

presen i nventi'on include the antibody designated
e.9., RGHAUMER. Primatess reesgeniavring espresssy inimyneglebulins, and severe

oot B o i k! fute et GEn BB ERRBRo B Rodibayes

Hybrigdagecadn b&gdnenamwbgaszow@rmon@s §®Ce65l=és%\) fus Beymphocytes
i mmunobl otting, or other imunochem cal

from theogrmoenized aPW'@S@UDWW@@I“T@W I e iSHIES an¢\§\l§5@)5 as described

carlief SRSRIGEE! 10 NG HEI QS 0197 RS RO BAS eipodies

can bbfmnelnamltb)osnreemlnlgdﬁ retornbmiaeat angld crngameﬁsl/ dsr?:ab libraries from
cl ona ocl o nonoval e i speci

numeReR HBOas e A DBl IRIRIS R SPECRGIBAAT JisMabs to

Notc@bﬁbéﬁeﬁ@&'b@‘@.l% é{%&@?rﬁm‘ﬁﬂ@hablém Igb%gbﬁr%r |m)munochem|cal

Si ng e-domal n anti bo ragrre
technﬁqlmyre’r'hesthﬁmt@gyrenm\stymfdkje @atibbgiea olﬁatorepdprrm iactivation can be

asse?ﬁ‘%‘?c%%?’ﬁ‘ﬁ t'& ajsaV%ﬁYﬁp é%%efﬂoﬂ%lgﬁeq g3 ‘?‘?pogﬁ”cé“ fopfhe

classrcb%d)mbrérmﬁérqraath@ag TREHYBAdEMREIiRthd pasifeaWel9faréBbned by
he above The"anti bodi es may be human

limitingndilugien- bi hmami@ooﬂtﬂs aogurifiegfer aharagterizadion perespadificity to
t limted to, Fab,
numa BB, PRiss 05 HESoridtd o 101 1 EVS (k).

IDENTIFIGATIONOF ANTI-NGITCH-3 ANSUBODIES | nked Fvs (sdFv)
and _singl e-domain anti bodi es conprising either a VL

(00843, FhaiBaseR! INNAD TR RIOYIRRS AN BHTIOBAEPHAk arjiRomias that activate
Notcfﬁ/&r‘aﬂe‘gfgﬁitgg sIABhGERBERISHIMGEhES in PBMicEAPiHeS tdBies of the

present invention bind to and activate Notch3. The antibodies of the present
invention include the antibody designated 256A-13. The present invention also
includes antibodies that bind to the same epitope as 256A-13.

[0085] Candidate anti-Notch3 antibodies were tested by enzyme linked

immunosorbent assay (ELISA), Western immunoblotting, or other immunochemical
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region(s) alone or in conmbination with the entirety or

a portion of the follow ng: hinge region, CHL, CH2,
W@rws539tomai ns. Al so included in the inventiRPCI/HE207/081797

antigen- binding fragnments conprising any conbination

techr S AR AT eHao shel s P ngER Bhiies s Al

descritsed rnq:ﬁb By@esmal origin including birds and
manmal s. Preferably, the anti bodies are from human,

[0086)0n-Aithodies Phthedsyentiondnclsdeebdt aremnidisniteddor gelyglonal,

moncieD g0 bRPeclisaafioor i R or Bl o bR aymen.

humaﬁli’lide@dttrﬂmerlbWﬂtlbdcle@nélhglédttr@n haubodies Nsingleldemaidcdrdibodies,
sequence_of a human i mmunogl obul in and inc

ude
Fab fragmeyyai b@o H@Qiﬂ@@tsf fr@gﬁneﬁlﬁ‘r@r@dpﬁﬁ‘ﬂl@&gﬂ BQQIIGiXﬁreSS'On library,
anti- |(#1|B§{gﬁ6 al‘?ﬁnl]@p] B@BU I({HEIlugi FH‘\ g%mﬁ Hﬁ%cgﬂggsé ¥ affSdies of

the ir?edﬂ@e)manld dp!rttrpeﬁmd)bgn lfnagmliabrms gﬂgsyz 01;3 ggdabouef. ra and,

or Xa e 1.n, L O. at .
[0087kycnthg 8 ’é@‘?d'e%fnaéllsbe F@@@@]anm@namwlaean@ﬁogy frageents of the
preseWt &eRtioh %wenﬁelepe NSt r?r@ r{HPﬂﬁﬁtl%%f F?b Fbéb°’ %ﬁe'ﬁ(bﬁ Y2, Fd,

trispecific or of greater nultispecificit
singlévbhaindpescistie), amgle}ohamsanmpdm sseifice- Imkfedros (sdFv) and

singlg,piraa BRSPS RS RSO eE a Vi BV SoBRE” wan faglsbinding
antlbéd&ﬁﬁagﬁeﬂtshﬂ&u&h@%ﬂ@e-@ﬁbMpﬁrﬂbo@ﬁaso?neﬁpédrﬂ%ﬁé@ﬂ@ Variable

mat er 1 al pullcatlons WO 93/
region(s) e8BBGO INDODThINaEBOWIthhE epfigkyoga Ppitian ofeltheafpllowmlg hinge

ool EMIOG Ak Sl A g e

bindigj fra & tompnsihg ey cordbinalidiP8RYariattd A& H/ithSeL
" IrQFBQC'I[/ ngO?/%Fg??W [ 0090] Rﬁtl bodlaérlsa of r?/%b @ sle t ge

regionnGE Chi?. @ag @3 ai@gtaln%ezﬁhgrangbeem.oé@e HPV?@F'% mayt be from

any aﬁqﬂﬁggﬁldz@mﬁ@rﬁ {Zbll [ caI I yé@?mﬂg %e ep Iéé(rhsﬁaﬁles are from

humamplnppdpmm ppmatesqm()dentsdy demepse lahdedt)adoml@c shéepl rabbit,
her ei n, N-te m nal and Cterminal positions,

goat, W'Qﬁaz%'gr ﬁg@éhﬂo IRX§B- aci d residues, or |isted
[OOSSAPet/Q@ ugé‘@h@?elﬁm%uﬁﬁéwrﬁlgog%ggHcllﬁ'ﬂi érﬁ’cﬂﬁio‘?@s I%vlﬁg@rae amino

sent nvention may a e descri bed or speclf
acid saqueneed adfurnar immunogbuia@nidvinclyde antibodies ésolatedtfrom

numa? B Gegip Bl ieiBERS pEGBm.hials faigapTia or Qi or ety Auman
mmuﬂbglo%@ﬁh aﬁ@%a?@o nb?éﬁére%%dé@eh&fhﬁ%rﬁg%%lébulhr%a%% described
7% and at | east 50%: i dentit @é&as cal cul usi ng

infra a@d Hoaexamplaini H.-3 HéataNo. &ifB by ke@hreapath)ettad

[008 nt %?Hﬁoﬁdﬁfoﬁﬁ% &gggmf |Hv% Ol’bll?'l gso%ntlnﬁhgg%lfl(?rhls ecific,
trlspeth@rbrab@néateilﬂwu?tlé\zﬂedlfﬁﬁﬁ 'l\)llsﬂf\s;%ww ardtibddlidd mewy Hee§;$e0|flc for
than about 10-5 Mto other proteins, such

differeic SRS IS Naleh OEMEY 16 ShEGHK(Or dOts RGN Aswetl Rstlor a
heter8@8b0S eptBh& NsddhtadR Hetd¥Blogdas FoldepabY dr$offd 5666 material.

See, e.g., PCT publications WO 93/17715; WO 92/08802; WO 91/00360; WO
92/05793; Tutt, et al., J Immunol 147:60 (1991); U.S. Pat. Nos. 4,474,893,
4,714,681, 4,925,648; 5,573,920, 5,601,819; Kostelny, et al., J Immunol 148:1547
(1992).
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[0092] In specific enbodinents, antibodies of the

present invention cross-react wth nonkey honol ogues
w@roossErn7 Not ch3 and t he correspondi ng epit opeRCT/US2007/081797

thereof. In a specific enbodinent, the

[00903 V,Egtldt}epap gtggférggggﬁﬁ?%lgiﬂ%éyi 3 gagﬁ specﬁhed in terms
of thePEPilopRIE) @lepor%n@%br\l@ﬁiﬁmmh tﬁé Fdtdg n%e&* épe%.f.cany bind.

antigeni'c and/ or i nmmunogeni c pol ypeptldes di scl osed

The ermtp@efs) or Poh®ePkde Posion(armasde speafias a3 deseribed herein, e.g.,

oy N TR B R BERl PR SNl ! ROy BRRROGRR residues, or

nstednﬁItryélur@bl%@tardieﬁgarwdI ng Notch3 under stringent
bridization conditions. Antibodies of the presen

[0091I] nv e‘?ﬁ'ﬁtFW@ﬁi?f Heqyepentjatentionenay @lsse ﬂﬁﬁ@r(tpqqﬁort @Qﬁ%ﬂed in
terms Oks th@ﬁ"crrog gltf‘f %h{;‘ﬂlﬁc}’ ed ?naff r‘fbol\%ﬁff'%t b&gﬁ)é@lo‘e@ewmch have

I nventl on erre |n|t|eS|n eth
at least 96%amt I@w ebi’/@rat least Bss/@cataaéasmoe/oratlmt 765% KD [€asti0%, at

least %é/q[@tf @b% q@llelqo‘sﬁ%ﬁ%mé%% ﬁg%q é@hﬁq%@tmi@s calcm'}/llatedr using
meth@ﬂ% kr%'?\ﬁh Gt A aﬁ@'ﬁ%%%hb!?é! flYein) NBich3R8 dé?ﬁm@fud%ﬁ {nthe

anti1 body to an epitope of the |nvent|on as determ ne
presemy |rmey|t|oneb°mb|el\lah¢b@/rantlbodles raay afsorbioe twethnd Kiorog less than about

107 KBRS Mt Pt O or 3B BROG 4050 i, Oer DRABME such as

anti- I\ﬁﬂ&h@@ﬁﬁbodﬁ@mm &bé’@éy otHHr”tIl%rﬁ ﬁwd@'agg‘éir@ whicH the an8t|5 I\}otchB

epitope by at |east 95% at | east % at |east
antibedy iscdctaddoy at | east 75% at |east 70% at | east

10002 *1p e e Rtaiey, ATEERE bk RS bR rods react

with rheakeé ﬁ@knbttgjues@fmmhn Newhermﬁﬁth@rmthslp@namgaémd@@éyhereof
variant as disclosed herein, vector constructs

In a S@@gélpmmﬁm’fntms@@ovw@wgbed eeapsrieactytyds mitk @@peateto any
sing SRS Sn PP BRoBBAI ARG, ieaRbEREhs) g e
specifieeon@emamgécﬁomWnﬁ@ﬁ%lybepwm:gclosm hefefum he

t I nant r { n
(ki :'ﬁaﬂ{ﬁwr&?'vgﬁ% I (P rRaeT nHeB TSRS Wi ing
ponpFE ﬁée 8Mc I by'p8h h@@leb él@s FHicPhy &ﬁﬁi@to@f)bg/h ?I%tlde

ing (anpli |cat|ono
encoding antslnfo‘)undE)i\BtnegenUnytmdﬂMmamonUdtﬂmsv ahntimodiessof the present

mvenbpﬁg‘r'é%ial %SCFI acw§ ?leal ng%@fctgﬂr %ﬁa%ggwlty toa

polypepade af mecmpéibth&] oprdtfed vb@qoﬁmgegﬁfmtfe%l .hmua@ tBESEWith an
encodi ng the heavy and |ight chains of the anti,

ody
equilipEumagis§ociatiomernsiantcatin toes1d oo ztoonMngo 4ad 0™ M, 10® to

f
10" M 000 B AA NIl A FB ik BOYREPRIBIRA Bt EShbetiively
inhibit Bieliig 6Man ¥EBHEARS0 4rDEFiEdpe\BinyeViRdiioh & eeteviaineadeany
The vector conmponents generally include, but are not

methed knewq in §e aridodetgsrniing competihyg Gmﬁ@ fQf eagmRle. the
immuRBAYEA e PibBE HU8INO In preferred embodiments, the antibody

competitively inhibits binding to the epitope by at least 95%, at least 90%, at least
85%, at least 80%, at least 75%, at least 70%, at least 60%, or at least 50%.
VECTORS AND HOST CELLS

[0094] In another aspect, the present invention provides isolated nucleic acid

sequences encoding an antibody variant as disclosed herein, vector constructs
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replication, one or nore marker genes, an enhancer
el ement, a pronoter, and a transcription term nation

W@ wamesoeT Recomnbi nant expression vectors contBCHUSZY0Z081797
nucl eoti de sequence encodi ng the anti bodi es of the

NN O T I—.
host 6816 RPhprékeng §§éWﬁﬂ%%td?Pﬁﬁ@'Pédbdwblﬂbﬁﬂtebﬁnﬁ]%b%’H e productlon

transcripti onal or translational regulatory
of thenantiteslyi de sequences such as those derived from

[oogsgi‘mbig gé‘c&;ﬁ‘@i@éﬁﬁbélrﬁgP)czt‘(érigttgﬁ"éégibbﬁs {kiaE S nucleic acid
encocﬂih nisis lisphicangd PEERBY @its .a repREIsE ¥estor eoRRBEF BlonfHgNA
gosomal bi ndi ng sites, ano?)@or ot her appropriate

(ampliisglien s shaBINA) QdAt purespiais ENAENEAdARINE FaMBPdY variant i
reacitJi8lb ] &% BEticritel q RnverliPa Pk C8uARIKEE 6 uBHE

oligoriuohedtidenerobys tiedtedre capablehsf mmtlhg Gpedificabgteegereed @ncoding the

t he appropr.i at ol ptide. Thus
heavy,ggd $SB '@%Sﬁgﬁc@%ﬁp%fﬁ@r 3Bty IStﬁR‘é%dttGChré'%jeS fQrigdoning
A g R e MR plon DRI R Bhesying e
antubethsoptheapr@sautinaenilmm sequence. [0097] In addition,

ences encodi ng appropriate signal peptides that
VECﬁég%not natural ly associated with anti body heavy

[00963Nd/ ABNY veblors BRd Qvﬁ%%\l@n‘!?ﬁé véé‘t@)r *é@mdoﬂ@ﬁfso@ér?érﬁﬂ%/ inéfde, but
éxpression vectors. For exanple, a nucleotide sequence

are npblimied &, gngl orpeptd akthedeliowingr § signadisejuense, lse arigie af

replcglion i of et Rl iR 1E SEREREErichy ABlobPRr ng -

transtistione@rmmatién seiqisate PRRCOAB IndMexpredsiditvéqo®! cdntaining a
the i ntended host cells enhances extracellular -26 WD

nucleptide se94gnce eraedig ey poiioties okiberrrepemt 'B’P’e@t@ can be
prepﬁ?ea\%g{g \?EI‘? kﬁﬁ\}/h k?é’gﬁ’r] gul JOE $hg Qﬁgreggl%' \%%t&lgxnaﬁde a nucleotide

rom etldeuon secretion

sequemte dpehabfyrlorketite su&iable t!%rmmb&snaﬁorﬁmislamebnsgwatory
nals are well known and. |gclude

S .., those .
”UCleQES%ISPB%%”W? Rych apiiosegstive Tgup rqq;’gm%@a@,g@qulqlal aal. or
insecPgéfés. Oﬁﬁamb%ﬁf]reﬁn%t&gﬁghgﬁgé P\%Iuﬁ‘ieotlré}%Erl tléfﬁéit&f)llfnoters,

a Si ng e or | e='str vect or, a sing
operajorsg enbarcarsy mMNA rigbigomal DRAing sites, asdioo pth@mp‘proprlate

seaut i RBRruBEr bR RRES el Rk uBBon gn termination
Nuc|édﬂ’aécs<éleq%ﬁees W'd}ﬁ#atﬁ%n k@él OwR&h ktse re@@atb@ﬁéétﬁ@ncbn

t he case of phage and viral vectors also
functionalyiates to e nueleptide sepuencajiod the a@pr@@p@tﬂ aels!ﬂeptlde

Thusvé QP&HB%{ ﬁ|eo®ﬂg\%%qu%ﬁ§or S&Eegl'gb&qrn kgg tﬁca'gogp]@%ﬂtlbody heavy

chaincsguehestf the ﬁr@tmbte?atudﬁbt@%fs@lf.ﬂehee cbhtrblkehé atdngtription of the
case, viral propagation gene ly will occur only in

appropsiate BHERPIIFR SABLENGEe| |'s. Cel | -free translation

0007 T, SR e SRS SRR EP AR fhre no
natursltgcbssmmted wﬂaanhhuxdy&r@v&lwdr/mdlg@@bhdm SEeanes can be
mcor&?r%?edd m?o expreSS|on vectors. For example, a nucleotide sequence for a
signal peptide (secretory leader) may be fused in-frame to the polypeptide sequence
so that the antibody is secreted to the periplasmic space or into the medium. A

signal peptide that is functional in the intended host cells enhances extracellular
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constant region of the antibody nol ecule (see, e.g.,

PCT Publications WO 86/05807 and WO 89/01036; and
weR®G8/05a97 No. 5,122,464) and the vari abl e doneCTnusfo07/081797

the antibody may be cloned into such a vector for

secreBoR (oG T gBeRPrRlE aniashs: TE Shn gl eeniliaay b8 deaiddiiom the

polypééﬂdé’ﬁpéﬁ %@@ﬁa‘ii@ﬂ JfraWFbéay fro%UtHeaéélle IP)@&hpl%@'df such secretory
les of host cells useful in the present invention

SlgnaISn@neuaell kpewR @nddclode yegstthose deseied isdk&: Yat.i Nos.

5 6980‘%?06@%@ Z%HQEC@%‘;@ Zc?gﬁl lai En.et Sd, t g. coli, B.

[0098‘} ubtThe Sectbr ARSIy apthsthitiveci@c arndia ol db@@l"e%trami@@i%age
pl asm d DNA or cosm d DNA ex reSS| on vectors

vectomftaaslﬁglﬁgoracmu%waaegel RINA o PA¥ isal xﬂ@a@rt Juchyvectors may
o S3RFR AOYEEE, o ho0eohaal Mol B OBR R

DNA saq URIA drstp oetﬂsedheaejdtorsymtteefmasefcéuwege\anﬁhnral vectors also
reconbj nant. viruys eﬁ)aﬁgsy n vector

may fg iTosiiced d)toGSie &5 agfe Pheaga @tﬁé @%&@nW@% known
techniud fof ﬁ{féctﬁﬁfﬁér?drﬁah&ﬁ@&bﬁd Vl"él VBclopE Hﬁsﬁ@%pl\ébﬂﬁ

expression vectors (e.g., cauliflower aic virus
competevit;or replizatioo defactive. Vnthe |atfENcaser vital ansagatied genthally will

ocoul L BT BRRSTRIG oS (BB o b Tdees 6 Satiert isdtns Jhay also be
empl@%@w prddueEkhe protehalBind RNAs défided o1 thBiffesefIHNAT3

| s) harboring reconbinant expression constructs
constﬂmiSaﬁuphg/eptcw&may wclislei the aucleptiderseageneereneeding the

constgRITROBR et Tigh By uolsp K in " bbuPlpgiogs W 105807

and meﬂamvar’fdJSGS Ra#t. Bo. 5i122, rzmd thesvariabke domaln of the
onoter; the vaccinia virus, 7. pronmoter). [00100

]
ant'bWbWﬂﬁ eongd dttaIsugh anratorter Ie§p"6\$3tqﬁ‘e0f§h@§é‘ fe heavy or light
Chaml nvention include gram negative or gram positive

organi sns such as E. coli, B. subtilis, Enterobacter,
HOS'ElG/ElnLS Kl ebsi el l a, Proteus, Sal m)nel la, Serratia,
nd ella, as well as BaC|II|, eudononas, and

[0099; | ¢ % E@d'eﬁﬁtfﬁr@ﬁé?"r‘%‘lﬂv@“%?ﬁm £ SXPFRFSREJOM @i
I
swtat’gg Hgs?r?%l.i Eggrﬁgle%]ofdrfb@c cefid &%k%kliglﬂ tﬂé?ﬁéséﬁtﬁmﬁgloﬁqﬁaude

, col1 X1776 CcC 3
prokaryotic, yBastl or higheCeRKazREy caH@aedanim@bufrar@smtémtqd tos

illustratiyve,rather than,.l mt| 101
microBlGaniin Sch s e i [ G & el B okt raSlaate uyiths
recorﬂ@ngh%éoteﬁ@mﬁ/gesswwas%.drmnA dRrRRAtIY DINA %ﬁb%&@w wectors

mar ker genes phenotypi c sel ectabl e nmarker gene s,

contafijRg @ﬂah@dseco@ng @ﬁguemeﬁnyﬁgsb(ep@ oBarehamatycesnPishia)

venscl B oo 8B <G a8k on VBBl B Bl B8y o
sequ@ﬁcsésal‘rwébt celhopdtemelihfectert it ee¢drbigadevirvedxgression vectors
commercially availabl e plasm ds such as the EKK223-3

(e.g., (Wﬂ%@ﬁéc@mﬁ@'%@H'W%00%9§ﬁﬂﬂen%@@ﬂt cep @griems infected
with recombinant virus expression vectors (e.g., cauliflower mosaic virus, CaMV;

tobacco mosaic virus, TMV) or transformed with recombinant plasmid expression
vectors (e.g., Ti plasmid) containing antibody coding sequences; or mammalian cell
systems (e.g., COS, CHO, BHK, 293, 3T3 cells) harboring recombinant expression

constructs containing promoters derived from the genome of mammalian cells (e.g.,

27-



(Pronega Biotec, Madison, Wsconsin., USA), and the
pPpET (Novagen, Madi son, Wsconsin, USA) and pRSET
w@ bowsiosy’ogen, Carl sbad, CA) series of vectors BE/USL00T/(81797
J Ml Biol 219:37 (1991); Schoepfer Gene 124:83
t.er fseguences . conmn

93) P d f )
meta QR ORE IR R IOL B AT geiad ATHogs [e 45 e Adeeyiniate

prombﬁlafl?l thds/atéinia (RS eMrep@dMEEryal ., CGene 56:125 (1987)),
R-1 actamase (penicilli nase? | actose pronoter system

[00100Chargkastotes useiMhas hestasisen she peseNt investide incliede gram

nega@lé %&@?H@@g%’éﬁ%ﬁ%ﬂgﬁé%ﬁ%ﬁasﬁré(&/N%pEf}&élf rg%%gergbacter

Erwirfia 408 Bsiel880oteu s 8hinane i, S@tta, abardhiooka, a@twal as BaC|II|
Mol ecul ar 'Cl_oni ng, A Laboratory Manual . 2nd ed

Col d
Pseuggmpﬁgsm%&regmy%@n% pofeirpd . owlsining Aeskisdr. coll 294
(ATCE SR, %ﬁﬁoﬂg‘ﬁ‘g thetiaitls Subrt £§EPE $BNE. LAY %gvgg{gcc

0Se om'the genus Sacc aro ces

31,53%9 1 anb By celi @531 1Kl (IAT\@(BQTM are §0harzlesa'chdserexmy\qﬂe$ are
) Candi dﬁ' V;Lﬁll choderma, Neurospora, and fil anentous
illustratiygyrathey nd@“ﬂl@@lrospora Penicillium Tol ypocl adi um

[001 %??gﬁﬂg?&bh ldgtory Wsevlﬁ%rﬁgr tié hospc‘c:él%)'}qé;fsé{?élﬂj EbrAPrise one

replication seq rom a
or mque ghendtypimseladtabloomanisnganesl iA ahem@typlecaedmtable/kﬁﬁ;)k,er gene

s, foCelHRBeE OFBR STIRHLRr BLAtGR el FRBY SRICIaH Sistance or tha

supplﬁ%ﬁé] S¢ haRtDPARY teRireARME. ERHpARY 6f P @re SHEY 08E61©Ps for
yeast vectors include, anong others, pronoters

prokarmthﬂawlqeﬂs indurds ihose-dsiiyep sy pomaersiatly ryedable plasmids

such b1 BRK2a7S (Marmala b Ble BRI Ui, Sl AGEs
(PronV@aZBQﬁé@Mé'@lé‘oﬁwléé‘éh@W/ O8AY %and thé: pEEDONOEYEH, MEdISon,

as enol ase, glyceral dehyde- 3- phosphat e dehydr ogenase,
Wlscm@kl,ﬁég@nd R hlleviegenpriishad, CA) series of vectors (Studier, J

Mol 528/0{1 ?f]g’r{fé@kSEﬁé@pfeB'é‘&?es ?2?8@Q?§§§ﬁt %roﬂn%?é@e%%nces

erate nut'ase pyruvat e
comnhasmlps:ephcﬁzsrpieebmbumammoleamotmhostmwgﬂm@wom secersamelude T7,

Rosgiierdsel 4 Qoo S2Bitedl e damese nesnialbesBhaaciose
promﬁe?%%ste% @ﬁ?g\%%%? N%?]rezzef% é@glng)q;B@didéuéfélbll%ture

ters an ectors or yeast yeas
281 &Mdﬁ@ﬁe))n’ﬁyptophpn Qﬂrp):@osn@teesyatenn (Gaeddel, reftahe Navct Acids Res

s ool 358 4 PR S A b3 A aoror
ManUM¥tIndPedd Cafd Spr7r5g? Jrﬁa?@or( Ilé’c?&)ator?'(‘ﬁggﬂ))ﬁmen pr ot ocol

selects for Trp+ transformants 1n a selective nedium
[001 q2d>om®stwmﬂ’@4m@ﬁ0@$ fungd esefuh dsthedereseriunventionsipstugieghose

from GG S8ecRIBRIeE P e AR AP hER S Rl brmieose
SchizoshtehaohcewoCkadite, T)dfd,‘midwmaf Nevysgdrebdred #ladfentous fungi

i nvertebrate cul ture. npl es of invertebrate cells
such ?‘ﬁd\’%@smrénp eawd/w'ﬁsze/ype@/ﬁp’w LQMG\?PWQ{”UﬁI Yeast vectors will

often E‘oﬂ aﬁ@ gﬂrb;? gﬂ'géf %pﬁatﬂ&fé&%uend@ J#érﬁ\go%ﬁ/gé‘ét pplagf‘@[;)‘;tabcs
autoriélnemmhy replicating sequence (ARS), a promoter region, sequences for
polyadenylation, sequences for transcription termination, and a selectable marker
gene. Suitable promoter sequences for yeast vectors include, among others,
promoters for metallothionein, 3-phosphoglycerate kinase (Hitzeman, et al., J Biol
Chem 255:2073 (1980)) or other glycolytic enzymes (Holland, et al., Biochem

-28-



Publ i shing (1986); Mseda, et al., Nature 315:592

(1985)). For exanple, Baculovirus systens may be used
Wo amspsigeiuct i on of heterol ogous proteins. |n aPCI/NS®O1/081797

system  Aut ographa californica nuclear polyhedrosis

174909 RN aies ot ey A By i Suinnshats 48hvdidgenase,
hexofflhé@é ﬁﬁ{ rGvate QJe'cﬁrboTJSPf%lseaBlhb@é’rﬁiﬁfruﬁﬁ’@k|rﬁ‘é?seS €5- pgﬁsé’r@ate

cl one ndi vid i nto non-essenti al reglons
lsom@ﬂaﬁpiixphpa@hqgiywetﬁ nutagen @yrwiate kinager tﬁ@saﬁhomfmted

som R iR RoB s &R et P SIRER e IFEF SR Vectors
and prdlﬁh@terfslf@hdué:eﬂm' yEiRt ARPRS IO AedRRhéedeIrideadaHedr, cead Gene
nori. A variety of wviral strains for

107: 38\53(ﬁ§9é):t Pieraudiapledrrongiersand westers for yeastang yeast
trans%%{r)'aﬂaﬁ g%toAﬁ %JPYe%vfléﬁ kr{cpv\(ran Eﬁ‘h@ art r?b%ﬁ&r\%ﬁ%ﬁé&icﬁ‘é@ﬂ&toﬂcols

are wetl k@odinngOhe suble ppusteselns dlesmhséd by Himaart, |ert|azv aProc Netl Acad Sci
tra ct on of Sodo ra frugiperda cell
75: 13&%@%\73} ¢ %@”%ﬁp'@ QQﬁlsﬁlﬁCé%yc%f rEoF?B%fO”BéPW in a selective
medil@t at o, soybean petunia, tomato, and tobacco and
also be utilized as hosts. [00104] Vertebrate cells,
[001G3hd Marmaaym aminsécthhast eblt aulwreeslystams'; mayudlsabe employed to
e% ssue, . cul tU{b%ghasl econe a rog1 iy '&proce ur e &e ,
expreps JEGAMBITiAN PRUIDYGiGE e IN BENGPle, apyligher gUkgpinlic csfl culiure is

workéb'l@@%eth’é?‘ﬂ’@'ﬁ{ @érté’érat@éf inlverEhTERd bém@0$xa¢ﬁblbs loff ﬂﬁ/értebrate
are nonke dne human errbrg@{nl C i ne;

aby
cells mlmeewlalJ @méyﬂseé cells (Crkewee nﬁl@/rTeCBIo@lpgy 6:47 (1988)

Milery 56 EB8GES) b T el sk 8576 8. bo. 270 Flenam

Publisting (HI88)7 MBBUAD ét almDVsiers 815800 (¢085). Foveramps, \Baxlovirus
carci nona cells (HELA) cani ne kidney cells; human

systemgngay &e usedforrredydlien of @ptesrolqg@% @rﬂt@mﬁar Jn anfRgect system, -
AutogRRTRUPTILS nugeBPERhsthSls GRS PNy FRRYPEBSas a vector

to expresd dorteigmgemsk. cTihé vires grows tn8podomacd fmglber@d:elisedf tee
ronot er s,

dified as riate for uci n
antiog ﬁ%@ngﬁﬁﬂeﬁﬁf A 58 SReraindinanshofd bohessaatilsegions (for
1
exan@ncﬁg%tbdlgh n(ajg%ﬁre Hé%lrug%na%ééd/urﬁﬁ%r d@)%tr%?&eén AcNPV

I'ng t sequences used
promptemmeo(ampdmmﬁ:@@yhemhrepmter) s@thwenoes thathales beenl

identiE'rga/ianﬁl?clI%%n%ﬁ nggp%@ﬂej%’%%afsuz @%o%l%ﬁv%sn ,&) variety of
viral §cﬁ§1h'§f6¥&ﬁarfé¢édtbﬂobrérm|él9%v§N’él§)|eVérga| the @ NP B rigRYoERcNPYV and
used to provide other é?enetlc el ements for expressi on

the BeT-5strein obBomayx geeréNEdG @edssIchiryspamay banspdss the virus

hereil{ %ﬁlg?]rgir}ggtd th?ﬁgs ﬁt @v%ﬂ'o%g@g}(t ﬁ%ﬂﬁl)}o@‘ ?rgﬂ%%g%r\?/ groodoptera

frugipada Yeks) cwld)r@beenprpmmtcén§ calt@regasftdotioh acdyn, psedtell soybean,
because both are easi | obtained froma viral genome
petunig, tamaiRAfKhioDARFR ANFASAPS ylitzatt 8% AOBISvi ral origin of

plyi e S '
001GAE N RS, oI B BRI RRFELUhsl B (e
culture) 026 Bcdime & omitinegbrosedised Iee iBrssda@ulnjne kamisebetly/., eds.,

t
Acadgr%ﬁcl: Petsso(f1 917?)5 SE;(QI‘\Y/]% eslc())n Sn?g | mammalian host cell lines are monkey
kidney; human embryonic kidney line; baby hamster kidney cells; Chinese hamster

ovary cells/-DHFR (CHO, Urlaub, et al., Proc Natl Acad Sci USA 77:4216 (1980));
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be cultured in a variety of nedia. Commercially
avai | abl e nedia such as Hamis F10 (Sigma, St Louis,
W(IWI)O;;/OM7m mal Essential Medium (MEM Sigma, StPCDOUBRP7/081797
RPM - 1640 (Sigma, St Louis, MJ, and Dul becco's

mousgfsge'rﬁme‘j S C@m'?%rqaﬁénﬂ%ceiéqﬁ?% ! carfiog Riogiey cells;

huma@ﬂ)ﬁn@fcellé NeuriBgiidedgsier h%@e'rﬁaﬂﬁﬁfﬁry@tﬁm& and'\ﬁSb cells.
58: 44 (1979), Barnes, et al Bi ochem

[0010150)2y|2551 qello s0g traastorives withathe akayve- d,esmrbeﬂotectors for antibody
procri g it ot Hoq MR e R mpda B08 L aschnpsgprite for

induci®] pomotéry trehsthsticharadd aramelatiof abstritta? Beqletceds selecting
necessary w th hornones and/or other growth factors

transfosmentsa T ieAglifying the aereeereeding thegesitachaaypnsmeh Commonly

used g?(g%Bfe)r segﬁlaﬁées( §¢ﬂ§a %Hgéﬁ%%] s‘é@%ﬁbﬁ%ér%ﬁ’?@\gd ?ﬁ% f;?ol}(oma virus,
AdenbsuumZaSmHEﬁ’E&)Js 40uS\eid)) aiedshosmrcya@megaloosw(acm DNA

i ne) antlb |cs such
Sequ%ﬁ%ﬁ@g rtVrchféorBI fa Qﬁﬁeﬂ‘%@a%&rl&% o W@H‘H&ﬂﬁ%r
eneﬁ@é%‘rﬁ &rf%ﬁ)gef’élorf] bf‘%ls‘t;r‘%ﬁﬁ'BF%r éaQ%é%etlh% mammalian host

m crorm ar l'ucose n " equi val ent
cell, eege@MQsomgmeeamngnd)ta’terprmmomsamlyarmmpskmmenasd palyadenylation

sites W TRETY RIS PeoThisES BEg PrrtEfary et al§R Boln Bte easily
obta.ﬁé& frefea Waldgérid?ﬁé aseHe rﬂénfﬁﬁl&ﬂfrﬁb%%ﬁs’o é&ﬂtamrwvnra%ngm of
I ke, are those previouslTy used wt host cel

repllcgéor@cEé@wmry@mrwmnecterﬁﬁqmurse lrbalammh@nhosbcelbeare
il killed artisan. -30 WD 2008/ 051797
Com"%%%i 8%%@1797 POLYNUCLEOTI DES ENCODI NG ANTI BODI ES
[00106901Pd haﬁ%ellem@alt@rprédwcdwm@ éJTth\OUSiQ/%nQﬁt ot |ﬂ0émt¢tﬁ$may
or nucl ei c acids, e. DNA, nprising a nucleotid

be culftasbince vaiiRty df ﬁrge%m Giormstsjalbravalebleinedia BeteyHam's F10
(Sugnﬁ@r[%ﬁh S, I\FIB g\ﬁfﬁ alEé%pBHt%LMePﬁlr% H@l\ﬁoéugﬂﬁas StOuIR10),

ose encodi an I'bo al ns c npri’si ig dne or nore”
RPM164M¢Sigman &t douds, my@mj@uldesm s Muotiified ERgle'sTiMledium

(DMd{\Z}]ggtgi;ag tm m@y%ssfasbég%ry fjlrlﬁg pﬁﬁg%lt?[;atn addition, any of
the My gé’é&‘ﬁ‘}e'd% H%?’ﬂdélt Iorl\ae%‘EPzg)lﬂ@lﬁ%l 43435319*@2 BQl‘Eﬁ%s et al., Anal

encode an antib sent | nv
Biocteme 102125513 P80}, |ameldJ J&)PabeNO&tdaVﬁéﬂ 0424 B5HRE6; 4 560 655

5 1223%%%%@3652&”@@3&?2&@@ Ipﬁ dr#c%tﬁg}rlg?ﬁed@g?r the host cells.
Any cﬂ%l@éﬁé fedid nialg}q:e st epkheey é@ﬁé@éﬁé@nﬁ%tﬁ%r%ﬁbb%@hﬂ/or other

I's known, a poOl ynucl eoti de encodin antib
growthefagiose (@yIcbcRs mgmlrcﬁeaﬁséqrmyorsgwﬂae@alz@r@wth factor), Salts (such

as X-ShloAAB )8l K Roacfoidy oot 8BS0 Sl b MsPlflep) Butters

(such éB/HE‘F@S) hbelestmésh@cﬁ aﬁadlﬂyrﬁfshrﬁapﬁ’mdlmymldlne) antibiotics (such
nucl eoti des containing portions of the sequence

as G%NE%MY@IN WM. skig)p Bage elaTenisi(HeTinefias inpaRRIS COMRAMHSS
usualﬁ) br%%@ﬂ?éﬁel‘m IO %ﬂgé@ﬁﬂ?eﬁﬁ&r&%b%@%ﬁ&ﬁgn& lifucose or an

ate
equwalent energy source. Any other necessary supplements may also be included

at appropriate concentrations that would be known to those skilled in the art. The
culture conditions, such as temperature, pH, and the like, are those previously used
with the host cell selected for expression, and will be apparent to the ordinarily
skilled artisan.
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[00109] Alternatively, a polynucleotide encoding an

anti body may be generated fromnucleic acid froma
waeisam7e7 source. If a clone containing a nucl RATYUSDTU081797

encoding a particular antibody is not avail able, but

PoLYNBCIEB RS ENcdPrie AR BORIES cbuli n may be' -
[00107E T vEnti6y mrhfé?'plféﬂdéé p@%@b%ﬂdéé BfMacleid éé!@é €.g., DNA,
source (e.g., an antibody c brary, or a cDNA

comprisingaa vugleﬁbd@sequemmn@dlmwan @ndzlbady of ther isventian gnd

roan B ull i ErekPBRR) 65D UCB AT chiB G R EnBRM antooy
chaing&Joefdrithd 6ne X pigre of ate anfindao sa‘qubhees festibedMmergin. The

PCR anplitication using synthetic prine
invenHop Elsf 9REATBPATSESHOIBIUCeR]IdSS t@ﬁU@YQﬁN'%ﬂw@”@@cﬁ]@'ﬁ&@t&r lower

f
sringbhef DEHAZoHSL Bndiencld BAIHGLEOHIAA B Bt d?8f oibogy of e
presenibitventione from a cDNA library that encodes the

ener at ed by

i fied | id
00108y ThetonaUEeaiees s eheashPeddieAuRisopds peRgENce of the
ponnH%FeFBQd%?1 YetdFRiinas! H@leér{é/e BEWY kb & @etart [ ﬁgﬂé@jm&é‘:ﬁ’the

he nucl eoti de sequen and correspondi ng am no aci d
nucleshqelsaqeeraxfe ot the antibiobyds/ kinewided polynoelgptiddencoding the

antioqti BB SeSTan e TheY OB Al VRS0 Pl CRausieptids (6.0, as
descridi® Frﬁ%tﬁ#élé’ft @B/, OBjoTsd G hebet 7: 2@2%?9‘9‘@? wiSicH; brlefly involves

r econbi nant technlques Site dlrecte nuta enesl s,
the sythesistof overlarring Dbgo@bkdﬂ@ﬂldﬁs eadainnghpergaes of sequance

encolfig TEan 0650w ErrBaine S 56543 o8k Higenigenfficn, and then

ampllﬁbéitlcﬁﬂof th@QIg@te%pblllgmUHMdﬂldés bgtRCRt ory (1990);

al ds., Current Protocols in Ml ecular
[0010@] ol/b'@%f naUYﬁHY] WPB’VUQJGSB@H% 9(199@89 anyittiedy4pay beigenerated

from {10&8(0%@?8% Q%ug%l%rs%ﬁh?ﬁe hﬁr eéané Roh2fing SHUdIGE a‘é'rii)
0] avi ? 9

ener a anti bodi es ferent amno aci d
encodiag tmmrecurboenau@dwismdt@vanaae;ebwthetseqoedce of the antlbody

bstjtutions, del etions, ndéor |nser |ons é Cé%
mo'e‘FLHeéS PR £ § RUglRHREItheRcodingd %ﬁﬁnﬁwn&s %‘@dﬁ ybg copmically
syntheBB el &R @2@{1 g*om | 'fssJ"lé ehYuicd géc ga@n%ﬁﬁi&&%m}'b%@y ora

|nspecte t e seque
cDNA/mnarskgewatmt froas or eugle;c agid cmewlabls/qmoly Y Rmmlsaiated)from

f h ht ch
any 1§50 of FE BRaSho 4°h BFlindn Such &S bfidhe o Baglested to
expred¥RET yidodly dfithe invdpting) b)?PUFOerf%RS@éﬁBrﬂ@élhg BMAthetic primers

t echni ques, one or nore be i nserted
hybrigdizablieriothe feard k' ¢rds ohibe seagence @rbymmmg tisiageator k

oo A B PARRIE S, RIS MR R LBRGHh et Y«

cDNAogloHE figmg acdD AN ey Usaif ér&mﬂe@rtke BRObOME , Aﬁmﬁﬂed nucleic acids
referablé human franmework regions (see, c%
geneiagied Ry £ CRimay thenpasioned é’l‘tOﬁB“C&%@i CKOI‘Q"%‘XG @S using any

et e o PR erateq by Che cbibi nation of the.

[0011f0] an®noe khe pgcleotideasel@diRe st coressEomding atmddy atidatequence of
the antibody is determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the manipulation of nucleotide
sequences, e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc.

(see, for example, the techniques described in Sambrook, et al., Molecular Cloning,
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specifically binds a pol ypeptide of the invention.
Preferably, as discussed supra, one or nore am no

wa@eood/osubsti t uti ons nay be nmade within the fraP@ENs1007/081797
regi ons, and, preferabl y, the am no acid

A SR B 5 PSR ot L R oo o
al., ea@k@u%hﬂprcﬂébaswwééw Bifo yorJoHﬁ'vvﬂéy)&%&fs @998 which
nmore vari abl e re?eon Ccy st ei ne I‘eSI dues part|C|pat|ng

are bpih iagorpornateddiyaiererenee Ihereie inthelr erfirgies)r ta gergratehaiijoodies

navingor SR e R S stoer B onab GG Be 0 28

substﬂuﬁ@rﬁ@wﬁ)nsbﬁnd/@elrweem invention and within the
kill of the art. [00112] In_ addition, techniques

[001 1dévelncﬁ3§Q?(f'fdﬁ emb@qu%uﬁtq PMingy acig seguenee Ofaﬂﬂel hrsyyeand/or

o QSR indls a8 5Rs F Bs 0iSA pe come

by well knoWﬂamﬂtleao&llh gc|5@y (c?bﬁﬁié))sobyo &pbwaoianging ervis seduenes of
eant| mol ecul e ri ate nt|

otherg%@gyﬁng, 'Qt‘ﬁé‘la%l&' lgqglorbse terpiRed ﬁlﬁ‘ﬁ&ﬁ”%ﬁf PhalfyCce

hypeﬁgtgﬁm £ @éun@ %t‘ﬂw% FeRloPnih & Nﬁ%cﬁ‘ﬁgbéét &”mBFe of the

supra, a |ner|c nti o is a
CDRs$wiaychg msertedkwuthm thafrf@vmrhtreglposx . gnsnt@rhurdem fraeteviorem

regio g BN 2R Nai BT, At KnAs oG R 2P ATIGPT

hSFHYSE ABKIrAIY SCNFiRG br ESSd&SUs fRarflew Rinsednd preferabl
regloantlbodl o g“ voz'ﬁ%87051797upcw US2007/ Ug1 707 ¢ Preterabty

humgnofoarngvory tegiens (See€l ¢,9-+ €boaifiiay et </.dd dde/i el #8;14 57H@ 998) for a

istin6GRER5h Py Gk EoPoslaP rsPi) 1Bé sBpLolepupgYengfHea by
the c@ﬂnblnatBhQﬁ R framdeastk 6giokSANG T DRE @ncd888 hin adtidodVititht
e 334:544 1989}) can be adapted to

specifaiiads ar%{naoecmngierpfam inyeaiion. Pepiegaly camgiscussed supra, one
or mcﬁﬁta‘nlﬁﬂg achl &ldstitd gfr{%erq g’belrh%é W8th mﬁehﬁéméwﬂﬂggég (gﬂl and,

chairn Tragnents o vV regron via an am no

prefetublyzlglae aneinolacidsubstitwtionsrigipeovenaindingoofthe Entidedy to its
, quesi for the as unct onal

annggq ;

ynSch pgitho Q‘aéflb:?olﬁft?éI s'0a ?gggpg\émdegubogtltutlons
or de@%ﬁé‘%?o%é%rm% va@%%f’égr) W e r%dﬁ%ﬂ%tmghm an

NOTCH3 ANTI BODI ES | 4 e anti b
mtraqhaveehrsukﬁldedmmdue gm@dateeamtlbyodamoleenleswdhmmne or mdre

ntracgin o BLOE R Has (Gt 2M7eEPar Boite Doy fuBaies fia e combassed

by th@??’é@?ﬁhrﬂfénﬁ@ﬁ%d%ﬂﬁn thé9Ril 2 tHeganbi nant expressi on
an anti body of the invention, or fragnent,

[0011@8r i naaddition, dechiviguesyderaioresd for(t@e grodug Iﬁ@&fqumarmg ht
antibGd\35 i BnH 4e Hhhe Mgl Afaq SBIETIBED 1 e NRLBBIRr, et ol

Natueaanst: 6@43(1984)01'3@6&13 X ol eAfalLeD 3146452(1@869)&@5@@@ genes
pol ynucl eoti de t hat encodes the anti body

from g, RKREENEHOCTEOERE el APProRale ANYEEY Rer sty tngether with
geneS RORIL MInh BB R olBRLRE Y S t8Priate biological activity can be

used. As described supra, a chimeric antibody is a molecule in which different
portions are derived from different animal species, such as those having a variable
region derived from a murine MAb and a human immunoglobulin constant region,

e.g., humanized antibodies.
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been obtai ned, the vector for the production of the
anti body may be produced by reconbi nant DNA

W0 2RasI709y. An expressi on vector is constructR@I/US2007/081797
contai ning antibody coding sequences and approprlate

wmﬁ*}agéle%gﬁ%%n l rrflgatgé ]ggler%éﬁ&t%e P |ppgfg|ngle chain

antib6 @680 gt thgaehmsatm@ ScfH¥elrtd-£23 (:vréas)qH@&ona@ﬂa/
in vivo genetl c reconbi nati on. 00116] The e Eressn on

Proc \edtArad CItUSAs‘i‘5e587ébl(1t9@8é, arskWard] ¢t ﬁy Nadurec 934 :641(1989))

can QT Rl Shdi PARCH GOk, Bl A g dpre

formddy limkieg the Reavyatd Bglatseri fr@@rﬁdms bRty fmguorveetm &mino
encodi ng both the heavy and |Ip%ht chai ns may
|

acid Qr&%(ﬁ?%fsl%réﬂj'ﬁ #SINGLe AR ROBMEPTIGE- T@@bn@s@ﬁénr e agsembly of
funct.F)Hg A rbgmvé@?@ln"@“é I gga‘f‘sfd%éuséé §Eéﬁé'é?tda/b%'cf8g6r?€ 242:1038

riety o t-expressi n vector s
(1988Jny be utilized to express the anti body nol ecul es of

meTighs O PROtLENE ANFLNE S AR uRcRle oai g o

[001 1%?quprﬁe3§ﬁt|tf6dlé§‘5? gvé'ﬁ’t}brp n Bé& o eseoﬁWC Ypsetnl\%(lj Iéﬂown in

subsequent pur| al so
the artdgr, thmm/nthesnao’samtrhMmESJnn padicsfaEclhy dheinidal siethesis or

riate nucl eotl de cO . Se uences, expr ess an

prefe Y. SR s e B BRI e e o Bretor ra
[00115%! |Reédfﬁbln%ﬁt Expr‘é%lbn e emtlb%y/@f itibe FRehBoRI & fragment,
comonl y used he expression’ of a reconbi nant 33

derlva/wezooanammerev@wetﬁzamﬁa@spvgght ehain pban antbedy p‘éfhe

venfiif 8 pehdinusheic, AR Tage MyeBliotfie & B8k gt an

expre%sloﬁH@ctdnfbcﬁﬂ@mmgCé pBlynuticbtide Wegttancodes tiie antibd® or a
jor internediate early gene pronoter el enent from

fragmmnﬁeﬁ%%@a@gm%me 840 mle@mdefq’r@@ﬂlr\geareﬁmm melecule has

been ?}?3@@?& ft@% e/%g drb?&d h%}@ﬁ@% Qﬂt'hle tigggy é‘n&t?% gg(%ﬂc%ﬁ by

recorh@ﬁéﬂBﬂ)NtheaudorbgpnArﬁeipltessmelvecwrnsaconsta;ctértcorhtair&m
whi ch nodul ates the ex resfsﬁon of .the jns

rted .
ant'b%%%%%e%?n%?d@w 8BPIaRdiag: BResYENiong a@iﬁgngpggr&@tcontrol
S|gna!(§1 Tﬁ@seslﬁ’\%ﬂﬂédsclnf:lﬁﬁg' ﬂ?quﬁ I@% VRHE nérQﬁ?Neréchnlques

g., glycosylation) and rocessi ng eavage)
synthefic peaftrequespaodue v&/organetie reagrobinationf or the function
t

1001 ), T PP PoN e S LB P e R R NSRRI Ganyentional

technif@ids dicaihe t?éhsﬁé@tbd nfeqe QS tHith @nmra@@lyfdonaém%hmechmques to
protelns and fgtene ro uct s. Apporlate cel i nes or

produgesan apkhasysolidha imendions dn one aspegt ef hhﬁenv;entmvectors

encofffi el e A& h HRGEHRIma) s Vo R B IEa R B ool for

expre@ewsthé kertieeInhmUaoglBaim Reslgcdier apoepded Bevessi ng
primary transcript, gl ycosyl ation, and
[001 15&03®N6F'?‘Iyaqfl m&t-@xpﬁqsélogw%:twwsw bg etilizacto exprass the

antlbw&%{hbéq%@qu@ldgpﬂ b‘é‘%nb%tatﬁv% "QicH hltlehrdion
systems represent vehicles by which the coding sequences of interest may be
produced and subsequently purified, but also represent cells which may, when
transformed or transfected with the appropriate nucleotide coding sequences,
express an antibody molecule of the invention in situ. Bacterial cells such as E. coli,
and eukaryotic cells are commonly used for the expression of a recombinant
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[00119] For long-term high-yield production of

reconbi nant proteins, stable expression is preferred.
wo-00805anpl e, cell lines which stably express RPEEUS2007/081797

anti body nolecule may be engineered. Rather than

ress on ctors which i i l. i qi.
antioy FRITOIE TroANde" et o haRelhbinall chiBRaY
moleémé‘t ok |e§§r’rﬁ?)l’e rﬁﬁﬁh%bhaieﬂs exeh %%%IQO W&Brﬁ thtﬁir\eﬁﬁiﬁ”asvector
, pr onot er, enh ancer, Sequences t ranscr i pt i on

such eg rtlné major @termﬂ%emylwger@rp@mcéer elefruen)t froam huranan

oyon el el h K erind S BEbPA lrh e Rk BegkiG, et ot

Genef45101ﬂ6€198‘6)t ®ocKely setidl., Bb/%bhﬁcb‘l@ yEIEZd 1@90§1)nd then are
witched to a selective nedia. The sel ectabl e marker

[001 1I8(]1 t IReadddiashisi et cepstam may hier @rosepanhish medulatgsitihe
| |
expre%ﬁ@@%f’&ﬂlgnr?gﬁe?e% R e ! & r¥18dﬁlle§%n¥l gdrBEg e%ttﬁefqéﬁg product

ronosones an o for
in thevdpedifid fashionrdesinedb Sudhamedifigatiorex an.d gty cosylatior) and

lines, This nethod may advant ageoysly be used to ,
proceesﬁ@gn(@eq cleprage ) RfPraisin Hrq(gﬁ*g,t tt}?e%%gﬁqr}ggqyt%e function of
the pFH?élﬁCLtblﬁereﬂt'%s@?@‘sr}?ﬁfee&wa?%tbnéﬂl@ﬁﬁd dB¥cifE mechanl sms for the

particul a use I'n screening and eval uation o
post-tangetior plrm&ssnrrg andhotodificadion|of pcnotemsdamcégemq praducts.

| f |
Appr ate B8N RS D PRECS Sidtis kBN He e B T tEceqiEpcty ﬂe
modlﬁ%ftl@ﬂsarﬁi WC@?)SIMgb‘ﬂ%é @%dﬁ@téﬁh @ﬁér%séé{kﬂ ng@rthIS@nOal
11: 223 2008/ 051797

eu kanyg’um hgab@aivSolsmszosawﬁ)mqihum rgactiinery for proper processing of

g TR T e e P

be us@howmménarrﬂﬁksétefea@wﬂmut%tre abt limfted ko, Q3OS LE0S,
genes can be enployed in tk, hgprt or

31980)
293, apptardeyeloma etlisecti vel y. Also, antinetabolite

[0011f9ﬁ5'§6rqpﬁ§ntéﬁﬁ‘ Hﬂgh g%?&' gﬁfdrdéﬁ \Aﬂ%ﬁ‘$ééorﬂ$>|n§ﬁ §ﬁ>tté|ﬂ$ {9ble

e fol ng’ g ch confers resistance

expreisgiomet [podfieencalt Eof Bkamele, cell linés whithostabiytéxphessitheSantibody
USA 77: 357 198%)% S Hare, et al., Pro¢ Nat/ Acaﬂ@';ci ,
mole My Be ePgINee (i) aHﬁrthar\}\H?@S SPRESFN Vecloss Goptain

- R
viral %%B@@yg&éﬁgé}%{sg%ﬂl g;é}?gg (t)r%‘h rmed \K/ﬁ’(?:gr}lg& toif@itd by

appropastarte;eamessm (IdméerOdmienm@ItNe.g anomoaajs enbmceresequer]ces,

transgr fogftiga : 87H§I aﬂ%}%?“and g%, anga gplcecpz{gir Sglarker
Followgltfé iftt&Rsbtibn Mﬁ@ﬂ%ug«?mmn bﬁgm@v&u béllst ey b@félldi)\fed to

reconmbi nant DNA technol ogy may be routinely applied
grow $ei @& tor e diris inean emrd neeis a@ﬂdh@n aghewiied to a selectlve

: i f I
medléna ‘rﬂ8%§e ﬁt&l%}?ﬁ?ﬁk'ﬁ?ﬁ*&h&%&gﬁ? nggi%;éﬁ\%g r?%lgﬁ?nce to the
selecﬂ@ﬁ andVdlieys&cBons stabipdregrstd ﬂ’@ @Esmlﬁﬁ@thﬁlﬁéﬁbﬁfos@mbs and
ession, A Laboratory Manual , Stockton Press

grow (tqum fochwhighnin tesueanspe clomegrand expandegdpis ¢ell litesal This

I
et 41 0Aq S8 RPE0L B o HRR=FEBR SRyl i
antibddpmblécl8 1 SucMengmeeagc celhbneporagtedpdryiculatigusets in
herein in their nt|ret|§ , , . ,
screening and evaluation of compounds that interact directly or indirectly with the
antibody molecule.
[00120] A number of selection systems may be used, including but not limited to

the herpes simplex virus thymidine kinase (Wigler, et al., Cell 11:223 (1977)),
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[00121] The expression |levels of an anti body nol ecul e
can be increased by vector anplification (for a

WO 2uB0%1795ee Bebbi ngton, et al., "The use of VRCT/USX07/081797
based on gene anpliflcatlon for t he expression of

nypos SRBi Py bR TR PSS HrERTesSsn RS LSRR VAl Acad
Sci USW&@'ZDQWQ%)?'Maéé?‘hh@%sbﬁoﬁ’dﬁﬁyltfdr@%’ér@se'(ﬂ% a8t%al., Cell
in the evel of inhibitor present in culture of host

22:81d¢(1980y)i ganeisrranels empteyaduintlsr harirt coppréseds, renpectivekerAlso,

antiBEA oS B TBsl daicad B 54514 RLodReRal By s Mibling

gene&l dir, iticie a6aferd fEgmtance @ nmidthotrdddite @N dleBigdlal. 3P2&7 Natl Acad

83) &00122 The host _cell|l may co-trans
SCIU&A @2&6( @0 ) Exlare. wé at- oP@CoNaM@aduSﬁiéﬁA 68: 15tZFfe(1981)) gpt,
d
whicH b(lgr%rsv dsgégcﬁé‘dﬁgﬂgeg%@%@ﬁg‘é&éog ln%nco |82 ngo? NgﬁltAcad Sci
USA EB@OTZO(&QBV)adan\MmeIpicodﬁars Td;rﬂsﬂavme\t@dte)amlmrgryco&de G-418
n identical l e markers whj ch enabl e

Wu, é%%éf"é@m@ggw G051 Sa0d swaro 1w gk ceRlern restance to
hygro‘Pﬁ’y ér'\t@?r% e F%@%B elay: (19881 n%%?ﬁegkehmé%own in the

|ch ehco i's capa [e expressin
art oftrecdimbmy D&Mdtdoh@btogg/haayl bpabyhmjy iappbed tonsalachthe desired

recorihbaRLASTE e Sudh Manddi alt dexerbée B BRle. A7 adbel, ot al,

eds., *aﬁﬁ\f«ehtm@td&o(sﬁhw@l|te@9|brsl% SJobAdNRdy RISSH 99@2\ Rfiegler,
Proc =35 WD 2008/ 051797 PCT/ US2007/ 081797 Acad

GenesEransJ@d& ami @&msmB%)L)ebonaie%Manhgl, Slogldor Esesor1990¢ and in

chapfiiR ¥ 453 SicesBli i, BB% GONBNLE R i FuARP Befietics.
John Wmlmsﬂa%bﬁﬂbll@é@@@e&df}w etal., AMoTBic! 1Eoen{1gd1)ywhich

synt hesi zed, or reconbjinantly expressed it may be

are 'r}%PFFqu?'EQﬂj tbwrefﬁfi%ﬂcﬁé’t%@@ iRAdRIRentretigs. art for
[001 Zqir e @%%r%@s% '1?& WHMUPBH%HI)IQHJI@ S4h%e hefeased by vector
exanpl e, by romat o .g., I1on exchange,

raph
ampliéitationi (fyr, a peviewe sbaBepbmgtard fétrilt YTHeouse bheectpechdsen on gene

oo REAERe sl RS e R oels.” DNA Cloning
Vol.3SRk Hmdpfneser( §8’7 nw%msrmaw gl \Fe%&ﬂ@)@f@nfggréésﬁg

pur i |cat|ono telrns. d|t|on e "ant | bodi es
antibady tsmarnplnfwwtlncreaeem tre Ielvel ®fr|arg|bﬁ0|t gresket imofultciaa obbost cell
0 het erol.ogous e sequenc desct,i

. d
will ingEes the L ol oD s e PR RS e ie ST e rmiied Fegion is

assoéiéitfe'dfwm'iifhe‘)éhtlﬂdé@]g?eﬂe Emmeﬁw&hé aﬁmdmm also increase
enconpasses anti bodi es recombi nantly fused or

(CFOU(Sﬁem‘ alal M9l CelBindax2ay (1983)udi ng both coval ently and
00128 SRS AR PR e T o

invenbien Upedirst cteastcodingd hiebivg @hbdnderiee olgeeptideTand the
publicati on WO 93/21232; EP 439, 095; Naranmura, et al.

Secomdmsfﬁer epeedingg: light ph@@zqerlvedsolmptldﬁo Ths twevergars may

contaﬂ@g’&ﬂ?alpﬁe(ﬁ%le mgrrk%?s]% idh We%@baf% ?%ﬂé@%ﬁ heavy and

light oftairc bo@peptldemrameraiaedelwa isefgbe eacter mmaytheeused which encodes,
t

and |serc]:a;|)£b e o? expressing, both heavy and light chain polypeptides. In such

situations, the light chain should be placed before the heavy chain to avoid an

excess of toxic free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc Nat/
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[00125] Moreover, the antibodies or fragnents thereof

of the present invention can be fused to marker
WGeeieesces, such as a peptide to facilitate — PCT/US2007/081797

purification. In preferred enbodi nents, the marker

hoad B TBRIRS RIYBRER. o T e Ip R R an
charn@hﬁé?\é@ﬁrbhse@ﬁ)\mBﬂgéﬂommbﬁlmé, nmany of which are
commercially available. As described in Gentz, et al.,

(001253 ocONGE RAGRIDEAY MIBRCEE oh e '(nyeatr)n hae beengiragheesd by an

animel; SGerRl Rl FhAReREBY) AP ecpRlyn S PRLEiert Y foel BB Bffec by

any nigthbé lkﬂ@WnQﬁ thé aet foe puritiddtionrss amrnmumgleﬂultrpmotdmm for
" HA" whi ch corresponds to an epitope derive

examprearhytqreomarcrgraﬁaﬁ(%na%e&@hange gF Ha'(tW|a§|<‘r!rby affinity for

the S@%ﬂ ?:%@&‘!’ﬁ’gﬁ% %ﬁ% e]rqag]ug? tre%lruglc s ﬁﬂomta‘?&graéﬁw ool

centrlfuayhrmnqldlé&lremtliw semlbulln}rl])d)/r byeaim)floﬂhe_c gtandard l:ufcmmﬁugmllfor trlre
|t racel | ul ar the peripl asni ¢ space, or directly
purificiionRfRiolens ﬁ%déjrh%?juth%ant'go&ﬁ% Ogmé)ewntlﬁwpﬁﬁ?n Ps
frag ann‘?QHﬂe‘??of & ?uéeld)‘ t%rH &Jsfbdlfrf) g%p?e(fde‘ﬁces described

particul ate d rs, e|t oSt sed
hereih roagtr_mnmse kreywrbén 1rherm1/etd fa¢|hiate puEigation. by

[001 Z%Ent'ﬁré% ﬁﬁeg ﬁrv%btr%%%k%é@lp%%gg {j %%domer}ingrlrﬂy fused or
chemf&all é/ %ﬁ%ﬁé@@rﬁ&ﬁdm@]&ﬁﬁko%@ﬁﬂy %ﬂd&rdht&ﬁ%qjéﬁtii/ ddjugations) to

i SO atlg__?ﬁanu bodi es are secreted to
a polyreantigea sedgprazoerttg‘at@i aabbcpdleepf #ta presest rnvgetsqremasr be used

for edeS I PrkBalotE ST P R SOR e Bra g 005,

Narambeaitet30, Imimmbesett Geld1 (delenosJ&rPd@er\lomvm%byGnnes etal.,
centri fugatl on. Wiere the anti bod

Proc §adrAgadiSaiid SA%  FARK 1902) Tl oh al e BEGH] 46:21146 (1991),
whictP 4 RS/ @Y A EReBhEs (ARSIl T ot concentrat ed

commer Yy aval e pro ei n concentration
[0012‘5]I tMoreo‘ver traeambedrearongrmntsrthé:‘ebf opiieeprBsemti inogntion can

rafiltration unit r ot eas tor ch a
be TURIS MAKS SAENEHbFUH B PapIG S Tl s TosiRse 1o
prefel BBl Ohe Bl @SR 4 Qbln Bk &ﬁekméﬂﬂ% veptide,

to prevent the grow entiti'ous contam nants.
such pe@ll@’?a]g Proyicatt Inta)n@Ecmqb@S(QlAﬁEN)rlepar@wmwom @A), among
fied usj

otherfnpRypf i 8 Cap Bt Bl Diaiipbfe, &S HBehed i Geptz, et al.

Proc Nia®l AcdcbSciangA 8882 N[ 19899 op It ftded blaXa-hidtidhebfdviddsyfor
chr omat ogr aphy bei ng the preferred purification

converdenirpufiigationef g uaian projeins QSher eeptide @gsarsehd flempyryication

incluéé,%ﬁrﬂ g&? ﬁgﬁlﬂﬂﬁe@b gﬂﬁgﬁﬂe ?Nh|§r§]g?rr§§¢§ﬁﬁ%ntgianrragﬁfitope derived
from thet inPoehyzaviemagylutiniir proedin (Wilsen, dfea/yCull 30761(1984)) and the

. anti bodi es that are based on human IgGl lg& or IgHA4
flag’{@@vy chains (Lindmark, et al., J Inmunol Meth 62:1

é}jﬁ@ Gis recomended for all npuse
ANTI )%%RE;I] orNhuman lg&3 (GQuss, et al., EMBO J

[00126] When using recombinant techniques, the antibody variant can be
produced intracellularly, in the periplasmic space, or directly secreted into the
medium. If the antibody variant is produced intracellularly, as a first step, the
particulate debris, either host cells or lysed fragments, may be removed, for
example, by centrifugation or ultrafiltration. Carter, et al., Bio/Technology 10:163
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5:1567 (1986)). The matrix to which the affinity

ligand is attached is nost often agarose, but other
WOoraioslsKe7 ar e avail abl e. Mechani cal |y stabl e ne€T/U8287/081797

such as controlled pore glass or

(1993)eb Lot B B elorByop L EGiarg P sehiga A e Shetsted to the

perlpl%ml@&ﬁé'cé’\be é@ﬁrBﬁ@ﬂ ,\dBgnastes tAavE Yihe I\ﬁd@sbﬁ&é of sodium
onpri ses a CH3 domai n t he Baker bond ABXTM resin

acetaTe (B Rey);, EDAM, |andg§mnygnemyh;ujfonglﬂug@dej(PI’f/I&F) over aboth 30

minufi G4 EGBroar e by Bl BEBR i Gost nhieRs the anihesgegriont

is sedréladnmto mbhﬂééiunpfsapemétéh’dsﬁfbm B@\tﬁr&@res@m@ys‘t@h§ are
chr omat ography on silica, chromatogra on heparin

eGSR R oG PO Al SHAI RIS OEsiN £oncentration
filter, ‘Fﬁﬁgﬁ?\%?r &3 'Arr‘m(:éHégj%/ﬂ@R@g @8|'I|§8h°‘ BRkdrhtFatRp Lﬂ}igfé‘b’?@t)ease

romator bcusi n anmoni um su
|nh|b|mrm|cp|atsa?M®F aag bal |goluded||rh ahl/ g;f trepfonegaiog @tpl,'[:ltshte inhibit
a ilant to be recovere 00128 ol | owi ng.
prOtealE(?'S ’&y‘?%atﬂ%ﬁ'%? 'Bay ibei iBgrgd QP the g ¥ @dyentitious
contahARBAisSi ng the antibody variant of interest and
contam nants may be subjected to | ow pH hydrophobic
[00127]t efle antivodhcampositioaphgpared frpnatheetellsi aam heiplistiectsing,

o oA e et o o
aﬁlnltgﬁﬂh?émato@%a%%—%i@%g%ﬁ %%?@Jr\loﬂ%— SWTheg ; agtgazﬂegerred purification

techniqarul lag Soitebiliy of peoted A msmn aﬁmﬁv ligand deggndagn lae species

ont BB oy SB35 BB SRSy veron:

ProteirhA déﬁsbé aﬁecﬂ&ﬁPWy@ntlbddie%ﬁhm are y¥¥edagrehuman IgG1 IgGZ or
rmaceut i cal acceptabl e" carriers, excipient

lgG4 @teaw pha@ﬁs(Lwlmabe @@a/eﬂdﬂwwllf\ﬂeﬂﬁg ér(ﬂgﬁ%)l)l P@qateln Gis
recor’?ﬁ‘flﬁ'eﬁ?eé“f& 4 1BhBEde |§3fg% en?'% forhurharfi \gg?yéb?é '&Y&1., EMBO J

sta |||2|ng preser
5:1 567s(d19669)f I Bresmatrixitoi which thle taéfingtytigand ds httach ethistraostaaften

a0 G PHERIDGT AT G R G4 bt MSEORR ey, SIoBikomalrgs such as
contréfefPdre %Qoﬁ?ﬁg ééyr%ﬁeﬂl'&ﬁ{ I)lBgnEQr'ﬂé QoW 6Ofakie flow rates and

reci plents at osages concentrations
shortempﬂooyesing [tummatrman&amftm aohjevemith dgalrpse.oWeire tlaé antibody

variafi KompHadh B?ﬁé@”@@@“@p CBaRRRY éb@%ﬁﬂ RV T BAER

Phnnﬁémgnﬂ rJa)t i Q3 efAMEH ;ﬁu}lffc[aﬂﬁh @ﬂﬁé&t teéh ﬁ%b@ fé\b@@teuﬁ%uﬁ%atuon

Sui t abl e ‘buffering agents for use with present
such pav@aetipoatiomen @aeownh@m@%\ﬁolclrrﬁh@tharm* @ﬁﬁﬁm@ltaitﬂrdBedﬁﬁBe

orast s IThRRlgHBl B9 S, RN BRI A oo,

SEPR&EROSE Msgitbatographyof dn a(rﬁldh &r c@tlbrﬁ lekchange resin (such as a
aci d- nonosodium citrate m xture g\&% succi nat e
polyagpartieraciq eolymn), gwregaiplocHging. DB ANd ABMaum sulfate

precifitatiol &e eﬁét?%bzﬂla%l@ﬁé er?‘(ﬂﬂ Flé%rn%?gf vaﬂéﬁ‘tttUrbpe recovered.
Succi ni ¢ acl sodiu suc inate mXx

[001284r tFallosvibg Bhe psel(reingry purfidationcstep(s), the mlxture comprlsmg the

antibody variant of interest and contaminants may be subjected to low pH

hydrophobic interaction chromatography using an elution buffer at a pH between

about 2.5-4.5, preferably performed at low salt concentrations (e.g., from about O-

0.25M salt).
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acid-sodiumtartrate mxture, tartaric acid-potassium
tartrate m xture, tartaric acid- sodi um hydroxide

wWOorRooBsE97 etc. ), fumarate buffers (e.g., fumarP€r/us2007/081797
aci d- nonosodi um furmarate m xture, etc.), funmarate

f f . ' i d- di f t
PHARMAGEATICARFORMILATIGRE i [t o at & 10t or 6.
[oo1zwnoﬂ%ibamjtf@f&waﬂro%sﬂ%@5b|yb@5ﬁd@bsam|%dy Pay¥eCorepared

gluconate buffers (e.g., gluconic acid-sodiu
for stgragemsalyephifized toreulafianso agugoug-sobdions bryyrnrmg the

polyBpid HBypd 48 Btk e A RS aPh AT b AT Ay

accestsbleatcarmars! excipien@ @ stéblﬁzeré-tﬂﬁidalmﬂﬂbdfy@&l idehe art (all of
m xture, oxalic acid-potassium oxalate m xture, etc.),

which g igraegexepientss).d-¢., huffaring agands.siehilising aeeaise
preséﬂxé‘t a)ér 5%iso cﬂﬁﬁér% AG) gcgrgc?%b@gé‘ﬁ(tgr%ﬁ rﬂ%’%ﬁ’d the ' actic

ass um | act et C. ace
mlsceblah‘éeus afiditiges. SeetRemirytonls M|rmmeutméﬂl&lefnoesuﬂ©m edition,

osol ik S ych euuctny st be Reiorsh tngissisients at the dosages
and c%Hf: i Stiody e%bﬁiggg buf fers and trinethylanine salts

suc as Tris 131] Preservatives may be added to
[00130gt dBlmIffenrtg agerds hgipotat iairdaid theypHis thddedge whicdmapprozimates

n Sui tab reservatives .
physipGRal Bopfifhe e AEs BrFSIpEHISER! FhEMReTatER R aing from
abouf2 i lto 2beah8h mNEISiBbRSBlfferiR} AyéntB a6l with 38 Wdsent

2008/ 051797 PCT/ US2007/ 081797 “propyl paraben,
invengien dnfkede Bpiheengnniseand inogaie Aakis dificosalisehereof such as citrate

e RS L OARARNR! sl A B P

citrat® wiiktur@scitie ttyd -nonogbaiuyh civata bexture, aite?m]ccmate buffers (e.g.,
resorcinol, cyclohexanol, and 3-pentano [00132]

SUCCINIS AGIRIMATASOALIN SHESINAISSRM RN SHECINIS g - pPSiErshygrayidse
mlxtuf(ﬁ defciic 5@8 Lalgodl{lﬁlogmﬁ@té ¥n|?tfu ) élU' Ao CPRRGR ek O 1S o O htartaric

present i nvention and T ncl ud¢€ hydrlc sugar
acid- sdcbuﬂmdbstratpm&mrakﬂaytatlcIamdalpottasswnhtamare mu@lane tartarlc acid-
. al cohol s h as gl yceri ara
sodiLgly RV Or esBieoBtah S TaFA EUTET (sbd e 8mashaper Dghgsodium
fumaraRé BhixfuPe, aet@ %%é@%ee&%éfs% EXE AR Y S -MBridRo8RIM fumarate
range I n ctlon roma bul’king agent to an additive
muxtuvwfumaslclam -dispdginn fienarade amtwlre dnagesmduumrfumarp@ -disodium
ent dena uratlo rence to.the,contain
fuma i iy g, §iBbaRRteBuRES 6" e codic ARt & gfifoonate
mixtufé, S Piedriic é@ﬂ%@h@@o@@ﬂa@}mxm NQuéshie acrUsbtassieim
ar gl ni ne, | ySI ne, g yCl ne, gI ut am ne, aspar agi ne,
glyucanaie mixiere, stcahpmelat@bnﬁemﬁer@, okaliq 2gidiseejum oxalate mixture,

oxallc,z?gges?%jl sug Fb%(l engTﬂ%tgFg %x%ﬁ%%glld gétgggkaegxﬁét%trglsxéure etc.),

lactatereifdroseg., Sé(ﬁ@f‘at@@%odlmmmdta?tb mS(tUrél laetic aKMLsddilum hydrOX|de
ribitol, mnyoinisitol, galactitol ycerol and t
mixture,dactiq @,@ﬂmtafgslwdacptpgg Qdyren eiG ) a%gpg@te buffers (e g., acetic

acid-Q8 ﬁu?élé@t&t%‘?n%ucégécetﬂ'ﬁéQG s%&hﬁ‘n Iﬂgbmesmlﬁthléc ete.).

containing re
Additgnatiattheenemaytte mehtlonetd: ons;srmie tonfelks, dnigtidood latiféers and

, hi ogl cerol | pha, - nonot hi ogl ycerol and sodi umthio
tr'me@W'Q‘g‘P .Sajtg U Iaégﬁ'l'sar wei ght pol ypeptides (i.e.
[00131] Preservatives may be added to retard microbial growth, and may be added
in amounts ranging from 0.2%-1% (w/v). Suitable preservatives for use with the
present invention include phenol, benzyl alcohol, meta-cresol, methyl paraben,
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<10 residues); proteins such as human serum al bum n,

bovi ne serum al bum n, gelatin or imunogl obulins;
Woyasopttyt i c pol ymers, such as pol yvi nyl pyr r ol PCDE82007/081797

nonosacchari des, such as xyl ose, nmannose, fructose,

oron PSS ol R e e SRl LR i Rk 5y haices

(e.g., RMUOHRRLC BhdHdde ot haradetioniim oﬁkﬂhie' 'aﬁ@ra‘-Fk Mrdlens such
present in the range from0.1 to 10, 000 wei ghts per

as m@iﬁvtowroﬂﬁh ppTEbant ¢atecfmlote§pm|n<plooyc3qmemml iand 3-pentanol.

[0013}3 I%&o%nq@vg gn %ﬁf rﬁciwr&%lﬁ g?gﬂ gnﬁ "?‘a%yﬁg toldlgg to ensure

|sotorﬁlbw éPRjilid comgeBitions oMehd pﬁ;‘seholrﬂéﬁtl@@bnﬁ h$c|ude polhydric sugar
therapeutic protein against agtatlonln uced

a|00h§2§5gpé@cﬁfa%ht”hmr'éwré‘l'gi@rﬁélgﬁf gleopals, seevas &lvcennt rytiol,

e stressed w thout causing
arablgf(f},n ura%oﬁgﬁa ﬁl%ﬁ?@t ein. Suitable non-ionic

[0013@}1{ f Stabiizes "eg4m®?glgﬂdymemgf e(x2lbler&g \TNI\kAEb(trccién rr—itnge in

pol yoxaner s, etc ur o ol yol s,

functfémféqg‘ggﬁq{@péﬁge%];qﬁ@ é‘ﬁdﬁ'ﬂﬁc‘ﬁéﬁ %ﬁg{&()ﬁ"ﬁﬁﬁ §W¥96Ut'c agent
f

or he@éﬁgg‘@\%ﬁt)den%hfra ion FJPthQR-:’n%S?tg éﬁ%?ﬁ%ﬁr?er . PBypical

resent In a range o out out”1.0
stabilimgtsrtan peqiodyrajdrig smlgeualo@hbls (egumeratedasmmle) Oarﬂlnmgalmcus such

.0013% Addi ti.onal scel | aneous e tgl entls i ncl udﬁ1 L
as argining %&l}){cgne (géutamlng,t%ﬁ%?gme |§ lppna ag%pgm ine,

leucide€-2ph agLutasi Stht&orf COFdAf
oucH B SIS y, Sogerdutic s o sugar

alcohptsmw@za@?a@eaergveh@se Shechyese! mennéol yorbitpb piylitohtriodtal,

yoinl§hl GalBBef PR BeTiet el R PEafih sUEn g rester”

polyetiyg@iedlycor ahenabkld pdipsers; wulfbr eomialnemg rdicihg agents, such as
activities that do not adversel af f ect each ot her.

urea, Qﬂgtag}@ﬁ}@ﬁ@octlp ﬁCWasiO%”dmg'ﬁm'étet dhieglyeersl, alpkar de
mono@ﬁp{;ﬁ%}ér‘b‘?%%@oﬂﬁﬁﬁ Yo RAte: Iéﬁ%lggulﬁp%@t pﬁ Q@egpceles (i.e.

y presen conmblrnation 1 n anoun
<10 re$itiaes); peotbms suvh auinpmar serurhestioiedin, Bogingcterum albumin,

redlent entrapped in mcr ca sul e
ge'at'arcgﬁwog Ahe TRV, PG RRE < n s e wmﬁrr@%dcme
r
moncBicU LSl OB S, e BT WS gicios s

r oxymet yIc
as lagioss.- meirhmehyslurrmslmgd hitse):canhandeapssluh @s nafgpset anel vy,

polyspfesiileRisith 45 i S BB ehe eRhrCH B réinge from 0.1

to10'(')@0%@i§hfs' ﬁér%raaﬂwe@ﬁﬂgéwplﬂo@éh or in
macr oenul si ons. Such ‘techni ques are di sclosed in

[00134¢ i Neie-danic sgrfaetantaa@redﬁtemnt&ﬁlw&s@@wn B6t"wedling agents") may

be ao%?ilt h%\?;? élﬁgglrgné ﬁ?é%&?ﬁ%%t@ﬁ%%rﬂbe s 5‘ ch%ﬁPte[hgs[ﬁgrapeutlc

protelnegghihgt Afteaon!indhed adg?ég@Wfﬂch b}sof pértmtstthéﬁormulatlon to
throu%h sterile filtration nenbra

be exgO5EATMEREAIHEIRSE Prassar AVINonS CREsNS dleppEaliaor the protein.
Suutaﬁé‘ rﬁc?rP|o%uce§@rrﬁ%t§ﬁts .H§|ua§§bwse%té§'(s it d'%‘icﬁ%fo@}q%&@?ers (184,

clude sem - trices o
188 qmtmb yi?iermlmzﬁm\ml pmlycgs t payaxiatipdeiye sartitantmomdetbbrs (TWEEN-
t he form of shape

i are i articles ,
20°, TRERT R hitor Duean S5 rastanty 05y o6 Wbsen: hayage i about
0.05 mg/ml to about 1.0 mg/ml, preferably about 0.07 mg/ml to about 0.2 mg/ml.
[00135] Additional miscellaneous excipients include bulking agents, (e.g., starch),

chelating agents (e.g., EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin
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matri ces include polyesters, hydrogels (for exanple,
pol y(2- hydroxyet hyl - net hacryl ate),

w57yl al cohol )), polylactides (U S. Pat. INGI/US2007/081797
3,773,919), copolyners of L-glutamc acid and

E), afg gosahe s qa B dnahy BOPadERen SimuSlsthtain radehan one active
comp%%@'a%ﬂ’ﬂie‘és%ﬁhoﬁﬁwé BﬁmbMBRWK%BQTbJ N%; tr@afécﬁ?ir@ﬂé‘ré’oly those

m cr ospheres conposed lactic acid ycolic ac
with mm@eymltaramtlvmea nal dcueotaada/ceaseiy aﬁanﬁe@m gther. For example,

tma bl RGP gt oA EBES pBAFP. S oteculs
are s@itEdN Bréing &5 €ombinabA G batoUnds thad\wes eBEtiVaHvs the purpose
certain hydrogels release proteins for shorter tine

intengeq.i dae a MoredienissIPY AP B ENBaaPed in BYgPRaRTHI€ Reepared,
for eﬁ%jﬁe? @écﬁ?é&?\%t d%chﬁﬁ@és '5'?56 qr‘?tré%ﬁ a? ngyge?‘&%'h‘ﬁﬂ ¢

exposure moi ture resul'ting
examipe, dydesgnudthidicell ujgs;@ of gelaommlctchsdlepawﬁ polye c hanges

enl cit tional st at egi es can be devi sed
(methyHPeﬂ%U&MEal %@ﬁ@?@%ﬁﬁ% ﬁ@%‘@ct% Y Hleg‘?@éqﬁjﬁf ragdeiRSY wyatems
(for eggt’ngf‘é( ?Bé&nebfalb[]%m A& H@féso?mt%% @H“?' ﬁ‘ano particles and
| scovere bon

d to be Internol ar S or mat
nanocdpwsuleg) arhn oratireenfilsimng. rﬁmrttmjmmuestaimdlsd@&edom Rm;mngton

be achi.eved by nodifying s If si dues,

s PhatiL el oo 8¢ ntiosotsel s (2 ol 1 ng

[00138B]i STHE RoriRIMtRIMs to DeSutd PR ORDIRIfInREdLbM Yiasst b@“ﬁerlle This
déevel opi ng specific polynmer matrix conpositions. -40

is reagiity 2009Mnp8avER? feraansleoly Giretion thicyghssterilgHiratianunt

memiank3ciStRTHhed-BRA¥E pRead Btiof M prebared s BTEdDe sxamples

of sugtaiedcrel gdsedirepatrionsinglade semppennkabledragicds o sbhe
nature of the disorder or condition, and can be

hydrapboBiaRelEeny CoRP RV N 21y aresHiigh Bxatrigreae in the form
of shé’ﬁ’éosbmc 'Sﬁ%'ﬁln%e%mrﬂg gPQuI@gt §BPSL?§E??1ed -release

response e and fmaceut1 cal” conpositions O
matrld:dsseunlcmdermlpestéwsr $1§/d|rdge1/s (fooexaraplé, pbg(R-hpdroxgetilyl-

methigpse) PPl '@%&k@”ﬁg%ﬁ%ﬁ@ﬁf 5! Bl 022 8491, coptymers

of L- gﬂﬁaﬁﬂ@{a@ﬂ%ﬂd &th PE'g\flﬁ’t%ﬁﬁeLgemo rbéb%%lé’ét Teﬁ‘%mﬁﬂ | acetate,

ereof 1Is adm |stere Yy su aneous Injectio
degregtabie Botie acinyglyeoligeadid @npabm&rs Gush Bg the LAIRRONSDE BOT™

f bod [y, f
(niecEafe s RE AR asiiedsss o apts aRPr st gosay e and ™
Ieuprbl%l%’dtaf@)ea@@ﬁb@&ﬁ@h@d’&ﬂd?oiﬂiutﬁtbwﬁ aWIﬁ’MaSpolymers such as

adm ni stration vary form'once a nont daily

ethyl@tq::wnw aeptote @mm@@c&gldcolm acid enabteorreéeaser@i rogliegyles for

over {)}zdéﬁ ecquénngﬁ/@r%ggﬁyrefeea %héerE){enR% gogguﬁﬂg?tlm%ﬂﬁercfb% When
encaﬁéﬂ&ﬁéﬂ%ﬁub@d ldSEEn{din ANtHe- DEAYGdr 3 16 LB kirsy h@@ld%]atdr’e or
is contenplated that the anti bodies of the present

ag0TagAI AB AR SHIAPT BEPRSE 0 TROIBIERAL A7 rErRENIINg AN 8rjass of biological
achwﬁé@rﬁjpgggﬁle t{ﬁ%ﬁg@g% Pﬁﬁ%n JeAtH nR%ElSﬁgldst a‘?e eQ%ﬁELH@cﬁ‘ewsed

ur poses o obt'al ni ng rec cal
for stéhnhzammhépmndﬁu@apltm yneotnanh;mrmvohmtmwar etxantﬁex if et ed
aggrega ||0Hdrrelecr:hannr|]sur¥1misn dPrCIO\r/Tgrte%sto be |%fc'ermo?ecularr§-q§rgosnd formation
through thio-disulfide interchange, stabilization may be achieved by modifying
sulthydryl residues, lyophilizing from acidic solutions, controlling moisture content,

using appropriate additives, and developing specific polymer matrix compositions.
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and other mammals in which preclinical studies are
perfornmed. Such manmals nmay be established ani nal

woreeshs17ddr a di sease to be treated with the ap@i/beuy7/081797
or may be wused to study toxicity of the antibody of

1001373 ¢ 571 Pinoult S Sha e e GG Y, RE T amaat thereof

whlcf{ WL e itRe e aBHEh b Sé@l@u@r QDr@Er dricondition will
onbi nation with factor(s) can be wused as a

depemh endpe matwe oftilke gisosegrtor apnditione antcagiheedetedmingd by

stenciRy B S8BR TS DB BoasiOeo s iftable T BBl eose-

respofmserUWéIanﬁ ®ie phaehadeltizaNedrapdsitienk ot @@ i essefirst in vitro,
sorder, or condition. The animal _or subject may be

and taewmfutwﬁ@émqﬁel ayﬁama Rrigrde t@$té"lﬂ'ﬁémma@ﬁjch as a
r

0018 T R 08 PSR AGRRSER B Sl BT Bt

polypéptldaetaﬂlb@ggldnsﬂagmmhBer@bé|SlmBﬁ1mI|steJmil twssubcutaneous injection.
enerative |sen%)ses and tch3-associ a

r
Each(gcgga{gégrqlqgg AMRPAEABASHE to Iﬂgwt@ HgiRariQgiam Qﬁgody weight,
or m??@?r@ﬂg%l?ﬁﬁrj?rﬁn%&o%??ﬁﬁe@gét%d{oﬁ 30 ;\%\gbggilggrﬁ ol 'E?dﬁ‘yﬂlvélght
[0013&hi c'erdosmgtsshed@Igs‘or mmnmammuqoadmmsisatmdnay asryweirin once
hpymans. exampl e, b rin .

a moffidp N teps A oL aniSies o SLioRt fisfors affeficiag thdvee of
diseadB! é@ﬁé‘#i{y opﬁlséﬁéé tbﬂﬂi @1% S 6eét’%%e‘h‘sﬁ§/ﬁ to tHV @RS Uticgent.

a cocktall of 08/ 051797 PCT/ US2007/ 0817
THEMBE&HHC&WBES@F é’é‘lﬂoNOTlQl'b@nﬁNmﬁQBi'EﬁA th ot her

00145 SR8 RefbiptE) Yo B AL s e PR B MEATER Y be usec

to trefgé mharahnal.| 1h Snerentbodiri@Add Zle anmanagtadenm@tm@dmd% f¥nhuman
the i nvention incl ude, but are not limted to

mameed fo5 4 B rRISesHE abiRiBIRG RFCIisRldata g ex@r@ﬁtﬂat xemplary
nonhé‘fﬁgmﬂémﬂ@s ?’&Bé\fr%talté/c?ﬁlc fRr ﬁc?{r*buﬁﬁan gﬁﬁﬁ%ﬁe Iggeégt'snPodents

nucl ei ¢ aclds encodi ng a odi e nventi on

and atiser rdammaalberml\Mbmmwe@hrmuchlmiud@sfaragleefotmedar&Johgﬁaambls may

erjvatives thereof and anti- idiotypic antibodjes as
be esﬁ%@@%?ﬁ@@”ﬁ@‘r@ﬁ?'s foha disRasedaines!r teij %ﬁ] t&l\?&ﬁﬂt‘bgﬁly@éﬁnay be
used tt’@stdégﬁgxk@ybf fRla dﬁtid@@iktﬂfﬁmte%stp"lﬁ et oﬁth%%%%erﬁbodlments

di sorders, or conditions associ at e aberran
dose espalatien studesimay tecpenomyedon Mo maimmahcl udi ng, but
10014375 AdpbBS Sursiitiefiiahe i Safbinatoniv T RESHs) can be
used Bk eAthERadeutRNOTHY pri%”séM?FrWéﬁtrbrPfs dliextas RS antib LSk therapies

or conditions associated with aberrant expression

whichaingplye agnpinsteyngpantiendiesof hel ingentionpigtan gnimal, @ nareal, or a

numep fordtefitioR NBo B s R R TRDRRE R S e Anima

or suldiect ina§ beny efrhoal MyedteoPa partitethr trediehiBteHtdscahammal
accept abl e conpositions as _known in the art or as

havingheen diagneracvih o prrtiadpr diserdalo chonmialaiing ©sNeich3.
AntubBH%s%ﬁr%%FéH ?Q;AJM?FN&%M '&% uQ@fLH‘%QQ nst BS@&P&HW& Gls'e)éaéé‘ and
| Seases e pre I nventi1on provi des
othera\lotethstbmated diseases |nclud|ng CADASIL, FHM, Alagllle symdrome,
neurological and degenerative disorders in mammals, including but not limited to
COws, pigs, horses, chickens, cats, dogs, non-human primates etc., as well as
humans. For example, by administering a therapeutically acceptable dose of an

anti-Notch3 antibody, or antibodies, of the present invention, or a cocktail of the
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preventing or treating Notch3-nediated diseases in a
mamal . The nethod conprises adm nistering a di sease

WwWEe@sest7dphg or treating anount of anti-Notch3 PERUOTY1797
to the mammal . The anti-Notch3 anti body binds to

preseny anaediSs; AREderibpaioh, i Gt A Eog S bt yar PRg seAtbes.

dlseagé%r’rﬁﬁ(ﬂm%'rﬁé Qéra@?@bréteétcﬂ@réverﬁbé% kHeetrextedrAgmmand
ot héer degeneratlve di seases and neurol ogi cal

particdiastyrienang.Jout el , et al., Nature 383:707 (1996);

100133 herbhal,cohanli Bl RO RREb Pl aleingygted o

antib&die€ of theeinentidreieatidingefradraastsmanilo Q%ﬂdcheﬁfi%ﬁ@@s thereof as
[00144] The amount of the antibody be

descriygcblerieiy and @Wfée'ﬁra@ﬁ%@?ﬁodmg ﬁﬂ‘i'k?ﬁ(i'@%ﬁf th@nllaventlon as
cescEH B ATl Ho3 s ALPE e POSORET bt o

|d|otygm:ta1tmon|&ﬁ; dia/demaarhéairhbrﬁln)n T&helar}tlbgdmsl afules invBméion can be
0 epend on the ty i seas e
used {Q E&gEdﬁvﬁ L'ﬁé’ &@V%rﬂt({] S E'E"&’F Sofr ?‘?{éde'ib‘?%se%%sé’c'ated with
aberr‘éﬁﬁé bséiBR ﬁﬂ?drb&fﬂwlt' of REEHY. Hdﬁﬁcﬁﬁ%ftﬁft no‘?'ilﬁ1‘ft%8ttb,v§ny one or
or erapeutic purposes previous t
more;m&m@dtseasesk |msmrdlersh|0$tcongi|t|oaadieselstpﬁn‘ﬂeerenm The treatment
ant i t he di,scretion of the attendin
ancic Ryt St HReSes, PROUPTSaiT KRR SO i aberrant
exprets‘eﬂi‘ﬁlt AR HQAIIHTRT NS FckiesWblihistre lifiReasall& idting at least
2 WD 2008/ 051797 PCT/ Uszoo7/ 081797 a single or a
one svmpt@msaa@octaéed wiith those disepaes.dliserdets, aispnditiang. Antibodies of

e B PSS Pl BRI G e SRS et R

knowhemthié gnee asldesedded ihefeini N vitro assays may

tionally be enployed to help .identify optinal
[0014pd s oyt f\&{@b’%anm@'% @ﬁ:lih§é3r@§%rét IPYEHIONSRBY HPFetn t he

theraggutrﬁgllgtlh AN aridy bt @E?ﬁe - PThe D é@éeﬁw?%\%ﬂy%ﬁ pdpgwdes a method for

ration, ess I Ssease

prevethtingrottereatiag d\lcﬁbmnnmbdmted&mehsésan @omdhmgalt oTrtehmethod
' ractitioner, and each patient

udgnent, of the
Comd@ﬁ?g GRERIStaE DY tﬁﬁ@@%@ PECRILIBE Qfdipabag ?%&féﬁéa\btcm
antlb&’r]%PfB Hﬁ%srﬁgn{ pmearﬁPNkSFc‘mdﬁ{tlb\b%? if Mo No r&ooé%%nézes its

test systens For anti I es
functigos d\gﬁcw mgmnahm@ hed beendingedite nariogs dippases sycmas CADASAL,

to 15 /k tient od
FHM Rt o e A6 AR e R e and o delErBeitive, diseases
and rﬁ@w@?mapduéomyrgw(ﬂnd 3@anurv5@:r@f383l?@maggsmfmb%e/ J

nore pref erabl 1 n%
Pafhc‘déAQ%eﬁﬁ (20040 yit mqgﬂula@ﬁeat@ntwomm aﬁltaswwtl |a@s> be

Vv | § e human body than
eﬁecgaet ng’g%? OA:R% %ﬁt? n\geol(@éga%%e to the inmune
[00144¢ S PP rrioaint bﬁthfeomlb@dymhwamt bdesfectain, theareitment,

dosages of human anti bodi es and | ess frequent

inhibitjams &ﬂdspfieélﬁf‘%n Péa&‘f’t%erﬂfﬁii%d@r asgefiatedwith Akematage
expre%%n %WU?Q&Wthfofm éﬁ gh'défﬂ r%m@&tb'yké‘??ﬁ d‘BiuaFcBF
ention be re anC|ng u
tech mqu:esu eTrpede:tagH wwlrde(pcergi on thﬁ typeltné themlse)to dke tradied, the
nti bodi es b

ifi cat [ o
severaty@n&laqqu(gw 0 (51 her t% ant%ody IS agmlnn?tered for
preventive or therapeutic purposes, previous therapy, the patient’s clinical history
and response to the antibody, and the discretion of the attending physician. The

antibody can be administered in treatment regimes consistent with the disease, e.g.,
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adm ni strations over several days or |onger, depending
on the condition, the treatnent is sustained until a
wWaele®BNEt9BuUppr essi on of di sease synptons occurBCT/US2007/081797
However, other dosage reginens may be useful. The
s therap easi | ni t.or

a sindlg A EPTRC S L A6 e Sexrtel £605.8 InTUgiaig)e dgee state or
perloé‘lﬁtddé%)bv\éﬁbh AxterfRIPRAE ttd Hhittt HisehSe b%ﬂb@bﬁ%nd&?é@é‘nt

and administered in a manner consistent” with
dlseaﬁede@wemcmuaﬁwltlcrram yitro assays coays dpéonallyde emptomed to help

entipBbER) S BrbeR e P o ERE mEBLPY if hfToRhuiaton

will alseripenarorothetrbatd othdthiistationt bedthe s@@ome‘sg oﬂ’f[hé biease or
di sorder, the site of delivery of the agent

disorges ABd s@pu@oﬁ}@ desidedtacearding Kéth@dﬁ@gmpn gf e practltloner and
each PATLA: {&F&frﬁé’tgnc%}g Eft Ble fd%g% (F:r?ép}(@é’@’?tfr [5’?I5Fegi' f£éh dose-

ractitioners. er apeu Ve anmount
respoofsetduevesnt ety fromarin astto boarblmaiahmdnlttestrsgdtemé | be

o B BB P oS el e Gy o
to 15@'@@%% tHe ét‘?’é?ft@icfody@&gﬁm PFé?QhébYﬁrth@BBsﬁgﬁdolﬁgﬁlstered toa

I'sS option | ated wi'th one o
patleratgelbeMeern Oe1nrm|ggkgjarexd>| 20amgp/nkgwérliue patlemtlsetmdthelght more

di,sor der | est The ecti
prefefate1 Tagkhde THEREIGLT A Befie bR B i GeBisag i human
ant|b<§>d|§§ﬁ@K/e 'aﬂohgér fﬁélf el aitthi e hDanyisdyothafli #0ibealesdrom other
WO 2008/ 051797 PCT/ US2007/ 081797 ° treatment, and

specigs Idele tpdloe BnEUdeTEaReREE Whibedoregrpelyaeptidemeraus, yower

dosagies Pt alinbh Bk f8fies GrREES ra0p N Adn PR ABeR 1S BycBanssisle
Furtheheh8elbehgé and fesRieary df dasmrtssatidrPoldntlbobiiss of the |nvent|on
anti bodi es of the invention may be adm nistered al on

may kg retiCegdnneMancHio W&aﬁemssﬁ?ﬂ&‘eﬁﬁt@ﬂ éanehiosthe braln) of

the aéﬁ%slcﬁ P # n‘?%aﬁro ?] ?a%p?&texaﬁﬂgst gﬁl’#l gﬁ/'ylt(?r ege? tregm

admnslstgatmuf:?@ertdwtaretl |d:myts arttengsrf eepedrm;lngp padoe eonditien ] thed
side- e ct 00149] Various delivery systens are
treatr il SUBIR e LG LSS 20 6f CigeoSs SY TGOS Grcurs.
HoweVa®, dthe Sﬁéaq]éqﬁé?}hbﬁé‘m %Hgéﬂg 1I'ﬁé? ch%s of tls therapy is

encapsu atio Il pos m cropart
easilyrinondorgestoy eenve'rélooabilenlanlqueelansi asspybl e of expressing

1001457 TRGRAGR0 {37 CRmgDS (e SegoqnYs R ig ey 2

admlﬁ@%‘?édiWé'n%hrfgrc,@n@lé@érﬂ'vﬂt hél Afediad] ré’étlcé rF%tdt&%lfbal
or other vector, etc. {OO 0] The anti-Notch

considatationdy thissoptexiinalude h@rréiiftl@ldaf disordanheing treatqd the
parti A HRLARS HERERLlEhIodRial RGBT IO Mtk tre

ren n

causé Bi trrpgisbidencak, suterdfrd@wémahy agent e aAthod epadmirfistration,
i nhal ation, and oral routes if desired for

the SEHRAWDS AEREVRISTaten.caxchaiRe ks Aineugieanedical practitioners.

The "therapeutically effective amount" of the antibody variant to be administered will
be governed by such considerations, and is the minimum amount necessary to
prevent, ameliorate, or treat a disease or disorder. The antibody variant need not
be, but is optionally formulated with one or more agents currently used to prevent or
treat the disorder in question. The effective amount of such other agents depends
on the amount of antibody present in the formulation, the type of disorder or

43-



adm ni stration. Parenteral infusions include
i ntranmuscul ar, intradermal, intravenous,

WO paos@sa7deri al , or intraperitoneal adm nistratPCHUSZNE081797
ant i bodi es or conpositions may be adm ni stered by any

convenient route, for e nfusi on or bol us.
weatfigeant e BhlotbglsEhpsah ot She s g elpIgsed in the same
dosa@@’é?Qﬁé‘ﬁ/\ﬁ‘tﬂ%ﬁlnﬁs}t@t&ﬁsro(lfésgas usEcPher@iiRere dreficlt frodd to 99%
i ntestinal nucosa, etc.) and nay be adm ni stered
of the lagyetafere employedidasages! ogically active agents.

00147 " e bl PERed v a R Pl sRtod RERprs LBl ot vF ™

combarratlommltreatr@rtﬂw@@f&réatm@ﬁtsﬂf the invention into the
nervous system by _any suitable route

[00141831cl |Gcﬁ pgfemed asedety theuariooghyds SHhﬂﬁ&i'h@c@W'ﬂﬂﬁ @egi on;
substafiERUFEL SRS IEEAP T Sfed 8¢ bl d eithdRt Bl side-
effectsgservoir, such as an Omraya reservoir. In addition,

t he anti bo is suitably adm nistered by p

[00149% LéarRus Grlver: sysipmy %Ptkﬁ‘om@e%ncfﬁ‘iaﬁaed{?§5§°@pm'ﬂ@ter an
antlbﬁdr}{ bPPRY regéﬁflﬁ\r/é\mdh ﬂ%cﬂﬁ@'wﬂ@cti& @ ¥ €Bn&3psulation in

ecti nmost preéfera I'nt ravenous or
lipos@ues, unmmmrsclea; mitrocamssuless pecatnbipainh celte camablevbbekenessing

frat h 00151] ..
the cipruAdrsCadiar i Pedentiackios (&%, 8 %rpithghar. €Bip! Chem
262: 4*4)29U(3 889§), éshdtRftBbRof audhab dkizes Paﬂ'&ﬁ' afr@frBWrélterﬂher vector,
an aerosolizing agent. The anti body may al so

etc. 44 V‘D 2008/ 051797 PCT/ US2007/081797 admi ni ster ed

[00136@ %ﬁgggh%gwgﬁ? gﬂ@r{c%g/;éa‘?ﬂf)% a&‘qﬁ%tergé{f& ?r{\%l%agrﬁr%al in any

accefftabedmaRfgr. 16K oflimtredsdeieniihclade waediamst limitdd fByarenteral,
be desirable to adm nister the therapeutic antibodjes

subcianeewnpdairaperianedl, W@DHWWthHGBQQM gpidyralhighatadign, and
oral rbﬂtegeﬁﬁd ‘i"ffdegr@atfgﬁ?r‘imun(t)gl#ﬁq@?é’ Yé’ﬂeﬁﬁﬂéﬁt" ﬁ'ﬂrali’é(w?rﬁélr
exanpl e not by wa ation, 1o6cal usi on,

admlmletnamth Eprﬂntem mjuslobs/moiudﬁ:hltnamusmalamansdefmal intravenous,
means

mtraa&grl,aﬁﬂrém{a ggrgen Ofrrgﬁls%rggs H’bgr%ﬁtigggﬁb r composmgns may
be ad?I‘?iﬂJos‘t)@r"eBLbiﬁa cS’rﬁ}e"f‘ﬁéd?‘PHéte FS?’te%t'n%le znﬁﬁugﬂi{ﬂ% bolus injection,

ranes ch as sialastic nmenbrane
by abBpgitndbraugh ewitheliaderi musoeutangouslirings ke gy avél mheosa rectal
be taken.t.0, us erials

and iSRRI gszn £l hA S ol iF Safutis e sRbSE i qins? piglogically
act.veeaga%mam.ntéﬁ@tuaﬁtdahqsysm@mkzﬁord@bawqh%dl.trbna it may be

vesicle, in Bal‘tl cular a I posone (see Langer, )
desiraiip do drathmebe therageoyic arlmmdles et campositians of fssipiestion into

the c @E)éel Z%é\)—(ﬂﬁr %@(%r%fbé}t é‘@f&& a%LI'% r&atge%%%@%d@g‘%ogri@gg ar and

intrathege 4n;Betiers tigtraventtdar inietiod WayBe fagitatensy ah ||rY[raventr|cuIar
i bid. ) [00154] In yet anot her enbodi nent, the

cathegm focﬁiSa%%lﬂ FEached 0 Servoin seehesan @mmaya esesvoir. In
o R RS SRR B U RS vy
declirBhg tede£of thbdaribdly1 P8aferaktBy terddsing ét glaén by ijectiens; most
prefe(a%@ggﬁl)a%%agé%{sﬁlgguetgneg&s |nlject|ons dgpendlng In gaZ%on \AL/]hether the
administration is brief or chronic.

[00151] Pulmonary administration can also be employed, e.g., by use of an inhaler
or nebulizer, and formulation with an aerosolizing agent. The antibody may also be
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enbodi nent, polyneric materials can be used (see
Medi cal Applications of Controlled Rel ease, Langer,
W@R00al051792ds., CRC Press (1974); Controll ed DrRgr/us2007/081797
Bi oavai l ability, Drug Product Desi gn and Perfor mance,
a W | e (1984 et al
adminaer eiints 4 iss Senaia anenions 4 §hgaderSostagion (See

e.g., Uy YPateNoab; 51484)963nce 228:190 (1985); During, et al.
Ann Neurol 25:351 (1989); Howard, et al., J Neurosurg

[00152] : 103 spexsity gmbpdinyent, Himaahbe destrablieriemdmiaister the therapeutic

antiog et R cbfibosiBnE R TSl Jeiof BBedE S HRCERALD SRR Ui catmen

this mdiviegbchievad 99, fur @xatigse S ﬁ@tqgu\tvtay@lf liIeREROeSs, Ibt8INafusion,
Such ~ conpositions conprise a therapeutically

topicalfappticatian, dyduiection. bm@eaﬁ§|06acgatfa¢¢@r Py means of a suppository,
or bygﬁ‘n%a:‘)r\as?é@% ﬁﬁé %ét?é@%ﬂ%@t%@@ Uf Scogr(]l)lﬁ‘s %o%p&?g[#,gqr gelatinous

ogl acce

materi@aire|aimy metcbranes, $lﬁgu$asmrastlagembraﬁest beﬂﬁenéer%ferably
listed in the

when%w%&%@% r?\élnewrugga g@nlgy%nqlcgp c,aé%gwlt ?@(yaken to use materials
to thhatﬁgﬁefé% 8 ggrnoyggsdrg ani mal s, and nore particularly
I n humans. Tﬂe

term™carrier" refers to a diluent,
[001 5] Ummthmmnpo@mentme\mfhnbodg cantte adlivehed imea veS|cIe in

particl {34 fiSonte, (5bs (g S RG22 oot B0l Rt g
L|p0$6h{& inithe "Wh@ka’t% dihastiols PridHecarn C@ﬁb@ﬁ'LogéQ%ré@ﬂeﬁﬁ et al.,
or s%nt heti c WD 2008/ 051797 PCT/ US2007/

eds., opi gha365UdRBAL LpparRerestein, doighén 387127, seageneraliviibid.).

10015372 A8 s st ofie Bl b B Ryl g ot

releas@tsymﬁﬂoum%ne er!ﬁ@bdrm@er&ob mema@rbb asbte(ue% Idmge"roselence
cerol solutions can

id
249327, (1 906 Spiion, GHG O R Biompa it €006\ (198 B Buchwiald, of al.,
Surgé#'/ de2hh £ ( éﬁb?r SBGEN 15 RXE) e@'ﬁlp]%ﬁ 3‘%%7‘@&%’%@? 9R-another

ucose, ose, sdcrosé
embofdument pohanhderic maltercz&s geh beaméldb(seeﬂ\ﬂa@dlealmppgican@m9bf

Contiglod Heeast, Lapurt. e & oF o CRGETERS (197 i ialed e
Bloa\)ahIESHltyThﬁu%;P‘sP og&'ﬁés‘? ahf P@%rfr%%gycgmo?ér?‘%t%?néaé nWlley

m nor anou wettTng or enu agents or p
(1984 uRbegengt ag e«h#\@crmﬂwé&cd@apwammowbam 23ké (1983) seealso

Lovy.cal o sbier i onate 0 PRER e ol AB7TPERe0 58,

Howdr8 el /K¢ Néfn@sgﬁcﬂwaos d@gsgﬁn |rbgetf aidtHeréRBodfnént, a controlled
suppository, Wt traditional binders and carriers

releageisystas ¢an ge@dﬁmddés)romauy afdhentherapeutictangetac| ude

00138 kB SN BB oVRR Rt e PR EbeRge, e

comp‘@@ﬁ@h@rdoﬁﬁ)rlséﬁé thérassuticatig eefettive sabbanet e #itibody and a
nples of suitable carriers_are described in
phyS'Oh@maugt%ﬁeetabfﬁaﬁ@fﬁ@éu{ﬂ @ gpecifig emﬁc&meay tipe tegm

" f
physibgcaty, b EORT e Hbbrilod pERTCBLRIG) AehBFy Y Federa
or a statgeddvernmehhoralisied iratbieeU mﬁmtopelarore:rtherogem&raﬂp

rovj de the forn?for proRer adm ni stration t? rh
recogﬁyﬁq armgeePeRt ien Useily ghimals, and more particularly in humans. The
term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the
therapeutic is administered. Such physiological carriers can be sterile liquids, such

as water and oils, including those of petroleum, animal, vegetable, or synthetic
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shoul d suit the node of adm nistration. [00156] In one
enbodi nent, the conposition is fornulated in

wW@ewensikapte with routine procedures as a PCT/US2007/081797
pharmaceuti cal conposition adapted for intravenous

origing 15 85 a4t PlrSVERA U B SL i SseTied ap eelice. Water i
a prefedtdd ERREr WAehtBE 'phﬁrrhé@élﬂk‘:'a%@r%kb@@lﬁén ki’élfaﬁl%rmst% e

necessary, t he conposition ma al so include a
intravespusly! |S;6l|ll‘i§ sagdionsang aquensis dextroserand gyesrohselstions can

ai50 3 ARG TR Bap ndticdply 1t Fistiasl Spl S StRavie

pharrﬁé@@ﬁmaeéxmenm nerideadaiche gluicbss), nebtoéesgﬂﬁoé@r%matfrormalt
exanp dry |yophilized powder or water fre

rice, f&%ﬁc@*ﬂﬂ'ka%'léca ﬁe|asﬂ@'#1ﬁ°e$‘ie@é@t?yg|§§%J10éH1Qﬂ§ﬁf%ﬂrﬁ@r talggagium
chlor@ G‘C%d?‘gplﬁ kvélgtr?%%?ﬁfrbﬁ%lbﬂgO@?{:él”@/a}g}e?fﬂﬁﬁg Lhd 19 like. The
comp@dmlom Stdesedd Joan alkosontain |rmn0raambent§ cipestsing oniehtulsifying

i nfusjon bottle coniﬁl ni ng sterile phar rmﬁ@nu];l cal ,
agenis, QR figringragents$ néhegh EPBPPREIONE §aP dale fsnfor of solutions,

1 b e a i er
suspift, TSIt A i FepsBt e BBALLR, BRI el
formulatipredarehthe likey Hee adrxedsition @antbe dmutated nata suppository, with
Jdnvention al so provides a ar na eut'cl k.or kit

tracitigg e PaRR Ak Rl ST o8 LI ReSTHS (O tarPiiidh e lpoiuce
stand2®d €affers BBch B RARAESURTAl g%d%rkﬁrrﬁﬁﬁﬁtﬁl' Iﬁéiose”r@ta\"@i

2008/ 051797 PCT/ US2007/ 0817 conposi tions of
Magriesien siesrateOsod it bagehasinee Pelliasanin agrRsivm carbonate etc.

exarriP%, 8 B7lebl e Sisleed)efin sRehl bl SRR REE

Scieri¢eg" by B &V eMaftin) hsusmesmpositibas Yill bbietairgae @He@tr\xwalmbant of
which notice reflects approval by the agency

the ardineya et efeEably Eepyifieghioans fgeteramtag r‘ﬁuﬂﬁ@l@r%’f‘ﬁ)@w of carrier so
as to AFBYIGL T DErMIMFACTUREFRBLEZD o hrpatdf! THRRBHhIRbrn

i nventio an article of manu
shouldmulitahsinmgderaf edinalistratioef ul for the treatnment of the

o SR e D R84S S

routm%”;brb%@&@rescé%“é hagh cé&%”é’@mpf)gihoﬁé@% &R foP HitdveRous

vi al S, Syringe an test tubes. cont al ners may
admu@etréMmﬁdhmmemmlnga [ “émrcail‘y nampuosmbsssforcmtrasermtesss or

admip8tor o PR DaH PRSP it auiaays Huter Dyitfefaggdsary. the
compaBioRByalalke iAciBte’d $QuBIRgAg agent hnd labcarearasttstictdiRh as
container may be an intravenous solution bag or a

lignocaing thaesampatn aittbpsie oite tyedsion. yererlypdtierngredients are

suool G ThpREA emB2P BGEEF PO bt i AR

dry |ybbﬁ|||2@@b@mer or m@m&twcéﬂrwntrtdf@ ircaMedktically denles edntainer
for treating the condition of choice. The article of

such gaiy ArpPovle QWCPQF@ indicaiigtheantibeelrdiveaganii Méere the
comp%%ﬁBh @@B?%d lﬁ% ty' |ﬁ s'idh ?t%%‘?v“%?f]lgﬁgg]%‘écﬁ ﬁ{l)tn a%“ﬁ sion
bottledrmrttalomg stetilet phmmdcnuhe@d g‘radda Iwaten orcdalide. Where the
composition is administered by injection, an ampoule of sterile water for injection or
saline can be provided so that the ingredients may be mixed prior to administration.
The invention also provides a pharmaceutical pack or kit comprising one or more

containers filled with one or more of the ingredients of the pharmaceutical
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materials desirable froma conmmercial and user
st andpoi nt, including other buffers, diluents,

WO 2008051597 needl es, syringes, and package i nserPGI/up10n7/081797
instructions for use. ANTIBODY- BASED GENE THERAPY

compa2s as it PBREOT e AAREL aStealfr g RiaonigErE) Gan be a
notlcé Hﬂ%‘é‘f@ﬂﬁ'pr@@dﬂb‘é@t by 8 ol B/IneeHital é@@w@qﬁbﬂleﬁhgﬁﬁé’ nighufacture,

treat, i nhi bit or prevent a di sease “or “di sorder
use oa§§lﬁ:®fanfmmaceht|@ajepr ainlogig@rerod oS, whmhmotlcacrtefleﬁzts;approval

by th¢ gap ey Apyep R emea B Seled Ok AR e P BRY. = o °

ARTISlIJ_lESa(JF MANUFAGTURBed or expressible nucleic acid.
is enbodi nent of the invention, the nucleic acids

[001 5&] Odﬂlca?th embedigang of B?Q)PéﬁﬁtlQmﬁn artigies@faganufacture
contaﬁrﬂ@{; ‘?a‘rgasgﬁgl\%/aﬁefng%r th’é‘r{V ag%uebg‘gf {ﬁ%@@?@@ﬁ?é’{je%ﬁgd above is

proviggdsEheé artivle of rrmmufabtemmanpnm a@dstama ardes tabdheGuitable
VI ews of the net

contaies My, CXuBPleaPaIsel R YANGSS, 00 IRFLpes. The
P t -
conta rﬁ@é'??&br%f%ﬁﬁéqfr&%g@}/an%g% gbtrarlgc%(ﬁ Ly I%Q BF%% The
contaqnleggib)ds Mmbmpgmmons(szhlehoseeﬁéctl\@z@r OCiDERYing dr/tbnegazbing tlee
Bi h 62: 191 93) ; ,. 11 B TECH
condffn 28 2653y E o6 g 568 POETIRS P eEN EKbB P TaGTay be an
intravieRB%6 @blution Eba"gn@r AFRERAvINg @st@@ﬂ@oﬁlé%e@b@by %eﬁﬁlpodermlc

nucl eic acid sequences encod I ng an ant ib y, Sa

injectipicnegde hclte geliNfeagey indiegomapsition i s arigiasly. The label on,

or asiia@iih it BB a3 he PR aed (TR kel veqiing

the cénditivrh abEieoibes Thelartiglaof infandscturaiatayrfufther cord h@b a second
sequences have pronoters op erab%l inked to t

Contaéﬁﬂﬁ(l?d%@f 'SéréﬂjﬁrP@af @QP@W'C%%?@CQP‘@ @#ﬁ%’eﬁk@ ﬁﬁ@@@ﬁﬁm@e'
I IS
oo sgARB 5 v e PR A% S YR8 g v
matemllbetelsirablea‘r@fn wsesmimerciahandusdérestant pdint] ynaoding®ther buffers,
ences apd any. ot her desired se Eencﬁﬁn re fl anked

d'lue'ﬂ? IR IR SYHPgRBt AN hBRTIAS§J0SE H{GtigRs der yse.
ANTIBESDY QE%ENE?ﬂWS t hus providing for

I ntrachronosonal expression of the antibody encodi ng
[00158ic| leiacaneibiet aspew|df éne invention, nURIeic aNits/ colsprisi|g se@s#nces
6: 89 1989).; a, et | ) ture
encoging gy potied yundidnet thiiat ks ibereo reamBetrgd to treat,
inhibidBf pRA@Yt Wlﬁééb%r'cﬁs&deﬁb@ﬁi&a@ﬁ%fh é‘tﬁ’ér*ré’rﬂcbkpresswn and/or
alternatively, the nucleic acid sequences include

activityeefudeiess, byweydif ggnedberapie Geng/thesapy refgrs todhaiamy,

vl SRS E54 5 iy 8B B O s pspc rucie

acid. elhtthsrerﬁbmment ohthehinvntigrasee hbelefpatigs broducd thertdngoded
posed to the nucleic acid or nucleic acid- carrying

pro’[e\ﬂe@?bfr@d'%?s ariberapsutic ieffehi ARy @Bgl'e mgthqds fQF ge'ﬂ‘? Fflﬁrapy
avaﬂa&ﬁlé‘%ﬁﬁ l‘b;%(?%g”\%&é?)ra Pﬁ et8 g@% ﬁFeCse‘?H? ntiBn. ¥k Eﬁé‘tshods are

rans nto ent ese two ap
descriyex lkeiown
[00159] For general reviews of the methods of gene therapy, see Goldspiel, ef al.,
Clinical Pharmacy 12:488 (1993); Wu, et al., Biotherapy 3:87 (1991); Tolstoshev,
Ann Rev Pharmacol Toxicol 32:573 (1993); Mulligan, Science 260:926 (1993);

Morgan, et al., Ann Rev Biochem 62:191 (1993); May, TIBTECH 11:155 (1993).
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respectively, as in vivo or ex vivo gene therapy.

[00163] In a specific enbodi nent, the nucleic acid
weewsesoes are directly adnministered in vivo, PUhEsm07/081797

is expressed to produce the encoded product. This can

001685, A% O agpecty e EiHiadund EPgNeRe Aice G AsH Sefilgntes
enco@iﬁ@ra?%rﬁtﬁio@ NESHELEIAE b@ld@@%{U@ﬁ%éQBeV@%éﬁ oﬁé‘i@bresswn vectors
adm ni sterlng it so that the% beconme intracellul ar,
i

that expeess the dntibedy iov fragsiangs deteimericeproteingor baawt edlight chains

there@e”oglélg%lg tht EI% BS |C‘}ﬁ!sag?£9¢her§%$§§na(%qe S%U oo g$romoters

operdby lisieddio thi‘ecérrﬁlbady lc@H mghegion; darnsrotroter belag geditible or
Bi olistic, t), or coating with liprds or

Consﬂﬂéi'\l’e SNk QQBO'F@%BS%#%S@?C'W ansfecting agents,
[001@1112%%0%#@%&@?'5@&%2@@ni tgbﬁélgfbaé{ %%cﬁéculg% g&%ageg in

rocapsu errn emin
whlcratmmtlbdﬂymldcdg sequemees aha amyf@the_t Uesmct‘seqiﬂande; are flanked

oo BB Rt o sy LS HEAH i fareoome.
thus ﬁro@lo‘?ﬁ %?‘?ﬁ‘ﬂr&@ﬁfo%%gn{a]r%?@éssp ﬁhe%ﬁﬂbggy Hﬁé‘&dlﬁﬁnuclelc

t ar get™ cel es specifical expressin
acidsr(Kobert, e 8., PmocNanl Acaokﬁdn éiSAaBﬁtﬁdBﬁe(ﬁ%thZagls@ac et al., Nature

d | f d whi.ch th .
s2:42 (1B speehe S ndiRRnl: tr PReshER ANUBoHbTRleq s o
smgleeelﬁiéllﬁcﬁmlﬁodﬁ" élﬁéﬁhé‘lﬁl/ 8>h€thé' %@b%‘l&aéi@'s‘éqbénéé@ln‘élude sequences
| ysosomal - WO 2008/ 051797 PCT/ US2007/ 081797

encodisg rb@cﬂathe)heavw%tlgmmahm oe iegenanis thereple oh tha antgoody.

100162 o REFRLE! bR AEIEE A iSe BPligatfel o Efler iptf o hien
case thepatidntls dPedtly eaidsedso\be ﬂ&b@ﬁi&&d oMBueRi@236idsarrying
W92/ 20316; W93/ 14188, WD 93/20221). Alternatively

VeCtOfsh@rrﬁrﬂ@r@tC'né/@'@h €ape, b@"ﬁrﬁr? C'B'GQIGELflﬂ‘SfomQQC‘é’ltm Lﬂ%f‘”‘}le&rﬁﬂds in
o EOTSE AN it Pl S AERLESEL Wi
respebtinely Ses inJSeo 86 8982 ¢a98Heragy . | st_r?_, et ngl 2 Nat ur e

2: 435 1989)). [0016 I i ¢ enbodi
100163 ¢ ot A seacieorhagioghls He A seiErisa duhauscly
admﬁ@f‘e‘?@ﬁi MvRs, \ﬁ/ﬂéf'eb@i%y?ﬁre%@d {yeaLLe ek c?@&ﬂse prd:of%t This

exa a retrow ral vector can be use
can betacmlomphnbed b&r&rwnflnmemﬂsmetmggs)()wowmhmm aEtt e@w byal
% cont art the c @8 r{ent S, necessar et
CO”StEldﬁ \“Qc eIk Rt 9f 2BrARRRPIAE QUClih 8Hid esﬁ'?ﬁ ¥ﬁ? 9f 28A
admlmlgiefr’lnbh?sé‘ﬂﬁt te8) beéaime intReceNurdred.g., s/ |ﬁ|fe&ﬁahmc®sdefectwe or

encoding the antibody to be used in géene th era%@are
12

attengatedgatrovirals onothar et vesters ses, U\ﬁnP@ﬁ No a¢.9801286¢, arHyy
dlrectqﬁlec\’l&ﬁ)ré)gﬁgk%@?)orSnoerBaﬂﬁ%e foﬁctriap?@jtlclg'\%rﬁ MAt (g%oué gene

(@(e}} oese et al.

gun; Biotistie o), 29 tob &P Mith Ipidscdr cbilswrfél%srebbgtd@@r Crbns@ctlng

retroviral vector to deliver the nmdrl gene to
agenise gREFPVIALIQNEINJPOSPEES) BIGCTRPBFLIEES. 0h MiGrYCaPEHES QTN

admlﬁls{érfﬁ %ﬁ |F1€F|?1%<%€@% atd%fo%@w H?f@l@owrﬂch@ﬁte? %6?5888% by
PIUSera ing use retroviral vec

adminibriagyit iarlekage covadigaetd saibject Jo @captérmvediat&d eﬁédcytoss (see,
e.g., Wu, et al., J Biol Chem 262:4429 (1987)) (which can be used to target cell
types specifically expressing the receptors), etc. In another embodiment, nucleic
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral

peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal
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(1994); Kiem et al., Blood 83:1467 (1994); Sal nons,
et al., Human Gene Therapy 4:129 (1993); and

waz@sesEn] et al., Curr Qpin Gen and Dev 3: 110PC/OSBYP7/081797
[00165] Adenoviruses may al so be used in the present

dearadBiBpl 48 Ven ey phbRRime, i Fheicgicidishh bertastSa in vivo for
cell saeém@ggta% 4R eXpteBsibAL By iér@@!nﬁé‘ﬁ@p@mﬂéd@@éb‘tbf es%es e.g., PCT

nat ur a i nfect respiratory er targe s

Publl@&ilor@dé/ﬁb%/ﬁ@é 8026k 966&26‘3& Wg%/Q@ﬁéESaW@%/%WS t he

wo SR, BN 1€ Mot b 0isht nfBolPeq tagetuiarty and

mconﬁ@r@%ﬁ ﬁ‘ntﬁfn hogﬂfcenDNmecp@eysm ﬁ&hb@go&?lé@@hwmaﬂbn
ent a revi ew

(Koll%f eé\@lerﬁf@pmst%@%%&g@ﬁé\ 86169(%%&1 9@%%'8@@ el al,, Naiumgn342:435
(198958 Therapy 5:3 (1994) denonstrated the use of

enovirus vectors to transfer genes to the
[00164¢s nnrawe(yﬂ@embbelImentof/lralhmtﬁrs oatkenyain Guokgic acid sequences

i nst ance the use of adeno ses in gene therap
encogding %‘@ﬁ@lﬁ’ﬁ‘d qf ihBwentien @re é?e‘il Ii: or 8xarPRIE aigiroxigl vector can

be us%gﬁtgéé MI@[‘E%F%{?J Iglle.tf?f_:g?y@ol 554 585%1 Qéb%(zq:ﬁg retrquiral vectors

rangel i I'n I nvest 91: 1993); PCT
contalfutile carhpomeis fwece2saty fotliegsoreect packadiegef Feeviegd yenome and

integBu6h bapaRbst pef CRAL TR SRl adh SEgueherdesctuifg THe
antlbé’(q%pﬁf @5@38&' wF’%ﬁéJﬁ?é?Qﬁ{é@Bel%Igéed GM@'&% orerho?’é vectB’FsOthlch

facnlltate4t36 ogiaery o, tbg BeeRONtoam aatsemz\/lot@lqeta[l absnetsqetwwah\eectors

can B AR L BbASH51S ALY T 46ATREBH A BedHE use of

a retréliegitveersntatdefiver thepade geheno heaialoptbietme@m@taﬁs m order to
medi ated transfection, or viral infection.

make; the SteMHEHS srorerrgaistaltt to ﬁbﬁmﬂ’é@erﬁﬁé qth@h@ﬁ@ﬁ”@ﬁs glustratlng
I
neuSPLERARLS) BRI ENREER)) g Lt bt s

(1994)akent, aér;t@l mmﬂ]asanemxme)ss;angommaetta/ ahsfean Gene Therapy
T re t n r t

4:1 29 BB AN s s G-t bt e e de 23R 0l §8bs).

[00165]‘t WWU%@%% 518blpeid |nttﬁe tp"f‘%éé%rl?'lﬂér@lbhomdéﬁowruses

VIivo O he resu tlng reco |nan
are especialtjuattriactive uehibles indine peasentiinvieptiam jomaglivedng ramnbodles to

.in the. i.ncl udi ng but, not I ted. t tra fect
respigtery,SRUFBIA PORNONT ks Tty dhed] teRiefig ShirE,
targets fbaladehoxhﬂrsteéséboaa%ry 8¢stes &aNkat,the Q:ehﬂﬁl rﬁmbes §ystem
aci d sequences, fusion, chronpsone-nedi ated gene

endothedialstealls, ang mm&e | Adem\altte@sgme the adyariage of being capable of

ntecRieP IR o *RerSiske. bl schiz PR Ea P72 anaL

preseritlfaoreoew 6f d¢@RVirus- t@sed lgm%ftherapyetB@jt et MetHumkbz Gane
599 g.993) Cohen, al Meth Enzynol 217:618
Ther. QP.I@§)(1 9 ‘?@“Opﬁté@tﬁﬁéhq’wéﬁ Oi@dégo\’“i%ﬁqtoréﬁé? tragsieregenes to

e DD SRS sy e, RGP RUE Y oo o
adengVipssies|iogieoalthénapytdaontse fwundhe Rasenfelenst a'elScerarec2 5t 31

(1991c§i; &ngrﬁfgﬁd e?gf, bgﬁ I%gi:1(11%’,(3(1?‘9'&%];'I\%astrangeli, et al., J Clin Invest 91:225
(1993); PCT Publication W094/12649; Wang, et al., Gene Therapy 2:775 (1995).

Adeno-associated virus (AAV) has also been proposed for use in gene therapy
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provide for the stable transfer of the nucleic acid to
the cell, so that the nucleic acid is expressible by

wo b@sos17b7 and preferably heritable and expresspPi/Esisy7/081797
its cell progeny. [00168] The resulting reconbi nant

Waisie et hePiarart Frpie ey 20RAR ERan Y 8 B s 5436, 146

6 632(,@7(9; anoh@GEQ%@l') etic stemor progenitor cells) are
preferably adm ni stered intravenously. The anount of

[00166¢1 | Anotbar approact t@ genadkerdpydnddvesmirangfetiég a géne to cells in

issu Rl PO R o8 B R A B

meduét@@ltmrﬁ;f@&ioﬁ @ﬁvlrélenﬂe&tldj@d%adll)f Qhe mtﬁc@%tr@ﬁs@@ﬂﬁbludes the
t herapy enconpass any desired, available cell ty

transte @ prRelemieblBmakes e 9elisi tthe calls afs.thﬁ@pia@eddmeg
selecROA®S e} z%qt@lth%eé &gﬂs tjﬁS vé‘f?a%ﬁqgo ahd ?Fé’@k@%&émg’ﬂ%é HeRsferred
cells, as

od ce suc
genel thmbe@ﬁtlieare &drm_yd&ihfﬁo?d #sa panﬁmtcyt es, nmacrophages,
neut rophils, eosinophils ar te
[0016gfanlu|t8 Eogm?ﬂtotﬁ 'éﬂ%b‘?ﬁgcﬁgr'”@eﬁ es!l prigr to

admnﬂ@fréh&r%ﬁv/v %mﬂé) |k%cret%ﬁl’Birf%fntft",feﬁ"éigrth'clﬁ‘?r'itr&?ﬂdtl%n gan be

t al ne bone marr ow, unb cor
carrldni omidqy apmr mlﬂmdakndnhrmoﬂthe‘m ahcludingrhutetot limited towansfection,
2008/.051797 PCT/ US2007/ 0817 . a, one
electBpaEa O HICroeCian; MGEa Wil 2yt of RertelioBngds vector

contaﬂfﬂﬁ@ltr‘i’@ﬁUélchoaéldﬂ‘%egﬁ’@fﬁée%mcell hsdiel chré@odoRanearResd gene
encoding an antib of the present invention are

transfent misjoesldmieqiated Ién@ dransferuspherpatast fugjorarasc. Numerous

techr s e he Bl B b RrgklEtifn PE RO 0oy Y piiets (see,
e.g., Lbefleneuti. CM@ftfﬁ E@tzymbnzw 590€¢093); ComendbnentMesi Enxanol
217 e ot i B aran e BB S b oLy b i tordance

with t@%@)r@@érﬁnﬁv tﬂolﬁhgreo\hbsé%dtrfa?tk?&ﬁ@%é@%ﬁ?dé‘@élgp%gh%&?nd

ment o resent I nvention (sée
physiBlalgligat alncmons‘éﬁtr%r‘élﬁtﬁéﬁt celiseap et disrupted, T@Ed tecfdig@eé 3hould

provids: ardhi siqbIeAagsTe! OVRiRNES I 2 i Ecaely 9e 10alBbycleic acid is

expre%éfb'}@’ cgﬁeu%%&é éfer@ﬁgﬁtgbg\\:al@& R&k,%@%% 1%%%ogeny.
[001 E‘Mn | Fivo teshiltingoresonioirzant aoetl s Ioedlbesdellvatectm p‘atiemil Byyvarious

methoq_%ggé\&@ﬁlrlﬂ LI N em@%qé%é (ﬁcgp%lfsn@ ; her 0|ef|é gtem or

progérﬁt@@@@!lsf)aéffé d@k@é@{’é@lﬁl#@té?éd HHtFHv%'nBuQI%/ 'Tﬁ@lé‘r%aﬁt of cells
onprising Notch whose carboxy tefm nal end was

envisianeador 556 dgReRes an e degirecheffesippaiientsiatey eta. hand can be

[ i no acid resi dues1378 to 1640 of
deterwggﬁﬁe%@d#ﬁgﬂ "1) and human yl Fc fusion

[00169] ot@élls inkivbith 4 RlEe)c add eantbeohtradtcdw by pwi§oses of gene
generated using the Notch3 EG- repeat region fr

theragyeneompras ﬁ@%ld@§t§e¢faa\tad|@§|ﬁ709||até{p¢n%% e bUt are not limited
to epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells,

hepatocytes; blood cells such as T lymphocytes, B lymphocytes, monocytes,
macrophages, neutrophils, eosinophils, megakaryocytes, granulocytes; various stem
or progenitor cells, in particular hematopoietic stem or progenitor cells, e.g., as

obtained from bone marrow, umbilical cord blood, peripheral blood, fetal liver, etc.
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[00172] Notch3 protein sequence was anal yzed using an

i nternet - based research software and service (Mtif
w@e@sos7ohtt ://notif, enome.” /). Human |iverP@nts2007/081797

pancreati c RNAs (Anbl on, Inc. Austin, TX) were used as

| at t t t t d of
1001765 P .58 EmpaHinaamias epbiised ity darihErshumia ALhlones o the
patieft. tNucI&B%d@é@éueﬁft%@@rf&nge rﬁ\'ﬁhﬁtﬁbcﬁl bAnatesdift nE\@'_ntlon are

repeat region were PCR- anplified in the presence of
introdBeediinte the-c2Ng saehl tonBaey a% expraesiperbysthe: ¢rilsiardeir progeny,

and GRASFAGR Cy s ARTEN skl BiciRd o itp QL srvedlisr FREE" 1n o

specifi€ ehficdliheny st g g?ogérﬁtoy lceffs atdusde AaPRIHA iandior progenltor
avai | abl e vector or in the conner0|aII¥ avai | abl
Vi

cells W@@hoq‘farbb@@qateaa?m rBaiiaiRgd imvigiorqasy Retentialty be BseE in
accoﬁ?h%&%thﬁhisserﬁbggﬂnﬁbgg ngfﬂﬁ’é g&%obg l@%@g@ggﬁs PPCT Publication

WO %/03@8] Siempld‘]eat@ﬂ héel/dA FQB(SIIQQQ) RiehebRY, M&3R/Gal Bio

21A 28 SRRl v of 8 cHA G Rras gl 2 (B8R 1 ne

vari ous Notch 3 reconbi Eg\thpLEgel ns, oligonucleotides
corresponding to the |l ea 5T WO 2008/ 051797
EXAMRIEUSBENERATION Ob ddMUNOGENNOE CHINPXTRAGELLHAL AR

fir [.rs of the Notch3 nucleic acid
DOM&%g&&égﬁ@ﬁsﬁﬁ@ generated. These ol igonucl eoti des
[001 70I?ntﬂhtﬂ%tmoﬁbé‘lﬁﬁgﬁanﬂl%oﬁé@th\w@Bééﬂé&@/‘ Bl8d RO i ons
| ower the GC content. nucl eoti de sSequence

LIN12:’ﬁmqezatWGr®rBalnéhereln a‘éter h[b)@ﬁhhma@omathémﬁwnerated

oo ASERR NG T 0 op S OREEY g notens Lo

whospeRb6le teadinzg end aﬁaseﬁm@edws Hcioarﬁmm Fe ré@u@nr @ﬁecﬁfcamﬂethe
codi ng sequence by PCR

imMUQ99ED FoTRsIsEEraMiED agid resgﬂt@ﬁé@iﬁ’ﬁltadééowfmcfaab@dﬁee Figure
1) an ey gHEC 1 Glon i in, (MORASEL AR, Acoditf BRBSSY RaSS

generates Usingtthe Nidten® E@ e repaet hegibn tfiioen Emifieiacidrepidotel o 1377

._conprise a signal peptide Ilinked to the N-termnus,
as IMgHHI%YCAuman yl Fc sequence fused to the C-terninus.

[0017Ela J\é?t'(’%@ ré wP'sé %aé’fan’é@%@@%s géaﬁaﬁﬁé@%{dﬂlg%é@?esearch

ept | shown in Figure
softwii@ and [sGO/lﬂﬂMMpﬁwsh omitig /gt geseEeHp/Fc Humdan liver and
were verifie

pancieAlf AT (biets W88 ety TR w4 Eord Ba.pirEtatf o synthesize the
first sﬂla)ﬂa 'BfQ':DNA‘U@m %&ahaE@Ccoeré@@lbl|;C8L«a|ﬂab2@80)nl>4a§mﬁé§|s kit.

Invitro Car | sbad
The qfﬁ%%@ﬂco@ng th@Nomh 8.0 aan e EGRogpeetregionmese PCR-

ampifiy i RCRIeRsEe N ebihe LA and DS e cdhe¥iighppnesizec

Notcles- uDaDNAa‘ra@ﬁdntl(% ERSEaMd thMEGFa@FéaSINM fr@%jment (~4 kb)
foll owed by seedi ng about 3-5x105 er
were glaped, 'rﬁﬂ fEeaFIEn Q{ﬁ@Wr%QOW'SW@ bhg- %E@lryth@mmmﬁgclally

avalla-gqé %gtg?‘g%re%ggsm Se&\l\rgpgafr ﬁ PQ"{@%’ vELRF PEOY. Pt @5Bh bearing
a dn‘ferent antibiotic marker This cloning resulted in two expression plasmids, one
expressing a Notch3-LD/Fc fusion protein and the other expressing a Notch3-
EGF/Fc fusion protein.

[00173] To facilitate the plasmid construction and to enhance the expression of the

various Notch 3 recombinant proteins, oligonucleotides corresponding to the leader
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into cells in each well using a Lipofectam ne 2000
transfection system (Invitrogen, Carlsbad, CA)

WO 00BoOSW7AY t he manufacturer's protocol. After PCT/US2007/081797
transfection, the cells were cultured |n fresh growh

peptiE SRR é@ﬁpﬁ%nqgh%’ﬁ@? 15t ane Notend nugeigaso

codmb%‘éq@@n@é Qb YePERItEE S TPRse @'ﬂgbb(@éléotld%st éﬁrﬂéfhbﬁ &o¥ne changes
after transfection, the cells were cultured in growh

in thenwabiemcoding @osatlmioSIowehéie S canieat. A mvientidediaguence

changShBHNS ity 0P PP it B fhaicBicpeRBBh LiolR; flyana ee).
After %ﬁﬁé@ﬁr@th@f&b@hﬂcle@ﬂ@éy%@théroﬂﬂ&éﬂlglﬁé@t@daeéeéﬂ péptlﬁ)%scodlng
were generated for both

tch3- LD/ Fc (HIS Fc
sequenRes WA linked %EWE@PP&W%SWW éd)E (Hycaf al.,
cond78TIASHS: HOLES HorePhRaE 05 G soBli Figyre o) i

Ieadetmépt:de codmgrsegim‘ence fnes sgd mhﬂmtch&L@/Ewtahdrrwtchmewptdssuon
d cultured at |east two weeks

g
CO”St&Hﬁt?I %ﬁéefeé m%ﬁ thear ¢ (HSIR) RIDLRIAS CeRpYised HANBI ReRHide
nkeds VA RIOROS AT I SERRALQALE0T o id L. T
amine akid $equencemi dotchib]-Be iretlding Westeader peptideanablgews.in Figure
le or transient transfected cells were
8B a’%ﬁ%@eﬁ? ﬁﬁ expression and secretion of Notch3-LD/ Fc
[00179] W)@?@Sﬁ@ﬁb’?ﬂd‘té’rﬁi EGFPF@EaﬂUrNotEIﬁ@-'llﬁ/Pé‘f@éioﬁBthéms were

harvested fromculture di shes were washed once w t
verifigrh by plaasienb trensiestion af theeNo{ohBSxpaessior plaspuds édo |2|93T (ATCC

5,081 942 el S A I EHEL VORI, koo on

respe@ﬂdelt/h @Tldﬂ@@trﬁdsﬁctlah%élls v&é}@CéLﬂthecl& IDMEN?I ¢Bwitrogen,
reted protein was analyzed using conditioned nmediu

Carlshasle@AMmetanﬂeqlum SompRG 30%elal galtermaRins)e2 MM of
glutatln??éj'a'ﬁ% Pyt E@ént"f’d?%nﬂggtagcgil %uﬂ&rﬁ%@o&féﬁd&gn{@c@&%ﬁ%é&ms

sanpl’es were Separ at o gra
cells iﬂalewprl ot eiwell platecand gresfieg fedadprorintdtelyg®t hdursa TPVEE
rane ules, .CA), which was é)l ocked in

mlcrog@grﬁg @apgtol? Rﬁ],q,’tqh@%ﬁ|qﬁ§§@tqlrp§§pquprbolg§% s were transfected

into c@%ﬁr\%g@f fl\]/)a | [u%gf%é‘}_ d’@tﬁi"tit gf?rﬁéﬂ%%?g%"frgﬁgfe‘éfloﬁ %gét’égyﬁfﬁ frogen,

Carlsbaé; GA) tnllosmg]me/maeut%ﬁwet egratpcol. nsftdraransgection the cells

were b @R Resesr ooy SR B GRS Toh & FolPoLe SF S5m
apprdﬁrﬁﬁ%'l;aﬂgf@ hauts Uéwcsﬁer@fb?ecmg tHNdLENs fuYiee prdtélﬁ%(dré‘sswn

T and devel O%?Td W th a chem | um nescent substrate.
anaIyEs@glﬁylgqrngb\relm 3raﬂ§fﬁgqt|ﬁm:&1efqgl|smer§rqultgred |n growth medium

or SR LB e RIS A B BBbr ROSBI Rl e PES] Afeuures o
apprcﬁ@%étel@@ 96 ficurs Meforeadrdiviri oes et itidtidmeelnh &Qtsﬁsixet@ﬂ%roteln
subj ected to protein-A bead-packed colum for

analygft i nity binding. The col um was washed with PBS, and
[001757€ S2BRAAT M Were"§&iferated for both Notch3-LD/Fc (His-Fey/pSec

vector) and Notch3-EGF/Fc (His-Fcy/pSec vector). Each plasmid was transfected
into CHO cells. After transfection, the cells were cultured in DMEM growth medium
overnight, then switched to growth medium with 800 ug/ml hygromycin and cultured
at least two weeks until the cells not carrying Notch3 expression plasmid were
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eluted in 50 mMMcitrate buffer (pH 2.8), and the pH
was brought to neutral by adding 1 M Tris-HCl buffer

W@ pHs@3179Purity of the protein was assessed byPEFI/USBOT081797
gel analysis using 4-15% gradi ent SDS-PAGE. Protein

olimifag aN s G BetRg CRodGReR SEedirdion T seplors ines were

subjeBRekiooVdstdrh biot BNaR) this procedure, nilligram
uantities of Notch3-LD/Fc and Notch3-EGF Fc protein

[0017Amdr eStabie o1 isangient tranaiectedceds wenel assa @l for exbregsion and

secrefh L4 djotst LA S o Ne T HR R iRl R rIan g8 cels

harvegtest fr@ﬁf €uliung ershed werehgakrRRESES WtMIldhbsﬁﬁat@QbLﬁfered saline
Not ch3- EGF/ Fc or Notch3-LD/ Fc in conpl ete Freund

(PBSééPG\FgﬁiSp@Dﬂﬁgdn dgignizacowates, mixedr with anxquaj M0|2'Ut93 @i 2 x
proteg{sI orﬁ’ae 1048 nybﬂf@ f’élbgadt PRrcdifd %Aggn& tr?éhdhé%}%g St SRSt

o sac ce Wer'e again in
100°C fdrr BpaTiniitese Selcyetad tinot2in wgs@hatyzed&mlrfg emmgmed medium

e Ch R e ol S RS o
100° égér T/ Wes5€1'h\§%a?9p9§§ ﬁ%%é}pé’@éﬁ%@%i g)ﬁ(iﬂggadgnttébs

0 nyel oma cel
PAGEpI‘I’@erpromlmS\mee rrahsieegdifrom thergdi tona EYMIFamenmyabe¥BioRad,

rerodife GhJ s niroLifersl o sogntet U6 Wk, PESTRS yit'd o5

TWEERILi@@gW@Fét lbAstbrRdhegt ;%rtt@ tu%nsfé?r&%rﬂét@ﬂ{ i on of
| een cells 200 of the suspension in

(001774 ¢ d\l@tchédi@ MFoang, Nptqt@elnD/ F@a‘uswamotemg were detected by

incubB{RE W o S, s Rl Blatdd hiadC (s ihag SF LETS! McT in

bIockh'bgOblmtfbr @@e h@uﬂaiﬂ*&ﬂoﬁﬁﬂdﬂﬂ@ér@tdr@ Trededforadd was washed three
di ne. ndred mcroliters of the cell

tlmessl[]ﬁ%ﬁg epf dﬁé’?@pﬁgd’é@h gehegtleminesgens sUBBIHRIE- si xt y
(001739~ V& N@ﬂcﬁﬁ%mﬁ#%’fy%?ﬂ??gteﬁﬁpuﬂﬁé’a?ronc E’fl—k? sf‘able cell lines as

super nat an were w screenft ng
descrabﬁd blooke Weredculturad tin DIMEMusitn @ YEECSAor [Jﬁﬂd&()dayﬁheOne liter of

conaifgpsinedium qolBeiesh P SubIaBIRHa PIOYE dape Apeckeh eakymn for
afflnllg%lrypéoqh%Pé%mwg‘@a%d R §'°érftht?h erEFpr%@elﬁs were

containing 1 x enoI
elutediirop@ npli citratetteiffer (BH .8 anadhmoblr was br_c)ugmdio Neutraklyeddding

t Af t th t
1 M) Bifreor EPobuivRy ¢ Pldteinaves deteisetifabobdp gsi
analy8fs (iR K118y, @#é(ﬁléht SPYIPAGE. nBrcﬁ%Ei:%‘hchtrﬁ’W was assayed

containin .1 % merthiolate was added to each wel |
usmgf@@omaﬁ@le&zﬂm reagemit &dl@\/\ﬂr@mtf@omnﬂfaptwenamgtocqrh(é’ IQWSE) s

h ST.....Elft i j f
Rockfffey BB o B g e g (B o%orec ana
Notcr@EGFUFe@r@t@m \mapeeﬂurmud for ﬁarrmimzy‘tuohlaml@n@ﬁbuhﬂm aevdys.

t hen added t he individu |s of the microtiter

EXAMP&Ee%» Af t &E%EBP%QN eF ANII:UQTQJ?B MABSwel I s were
100178S AP migBerERELOBRRE, TRV 4124750 ORTWEFe Mieded
subc|teiREpusipmithg2d pg of NotshB: EGH/Ec go dloteh8-L Drftsisecdngiete Freund’s
adjuvgn?%?c%nLéb%%%Res %tron MI) in 200 pl of PBS. Two weeks after the
injections and three days prior to sacrifice, the mice were again injected
intraperitoneally with 25 ug of the same antigen in PBS. For each fusion, single cell

suspensions were prepared from spleen of an immunized mouse and used for fusion
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Laboratories, Wst Gove, PA). HRP substrate sol ution
containing 0.1 % 3, 3,5,5- tetranethyl benzidine and

wWQ2@8030hydr ogen peroxi de was added to the wePCHUSINT/081797
col or devel opnment for 30 m nutes. The reaction was

with e meha Sas St or st nacu 0 on Shlefn Cells merefused in a

meduﬁ’rh%télﬁﬁ‘@%O%%é?ﬁ%bﬁé gRRYI AaIV. BUSMY (KK, I@&hester NY)

81] AN ri doras 1 sol ated ‘"and anal
and %@Ilmwhylawdj‘nwdel (&marsmLomsC MO hmline zelts wefehthen adJusted toa

concg kRl or i CrEed BFIsthe S PR PSRt ogug medium

(InV|t|16@eELC§ﬁsM\@($ OA), lsopprinariied Vit Tatarbbvihe@driime 100 units/ml
I doma cl one produci ng MAbs 256A-1 3. The results

of peglﬁﬂmed 08¢ ahFrY Of)ﬁ‘iﬁﬁptﬁg‘}’&d”t i0/1 £ hyparaatiyne © A<M aspipaRterin,

on EIRARIRD PSRl MG B2 0t 3 acco

each asttedfrabolitisixty 9&-well plegisorAftgr drbend tarbdayd, cuture supernatants

were e e oS 1S e B  ©
(00180201 Phel 9pfate St BdoRAMAGRLAN ndiekfectbistes Eggﬁ?{ g;prgorra

supernatant Target protein Notc
LabOI(abomemlChag[ﬂllly MWAR) @86 edatedsusiey hAd ahof Netoh3eE GEF-oBId8tch3-

LDIF G ehind 15, (i o L g R Sk oS Dl

(Pierdes @cﬁp&ﬁﬁdbl)sdn@lghéub’élbé e gt atGodRtief ;‘ie‘?é@iﬁé’ Retephe
assay as describ above was done to verify specific

coating a@liuhgn M@smemweadsmhﬂlckmgmmplare;emﬂamifofrbrwmg buffer

contaiflh 3R BRvE PR RS Hiaderfledite EFrdaddld i we for

one Hdme tarBIbick MopEsdtiffeebinginge Trsalvells Wekdl trish wasiigd &ith PBST.
otein A affinity colum. The anti-Notch3 agoni st

Fifty el 6 @f eire SHBP Mt eash Adsienell was callastediang mixed

with S5 o i Bp et Ml Rilhedi R Vb Rl B[ rchiproter

plateMﬁBﬁef 604 8dLr aﬂmcobhﬂlor’qalseﬁ/dus N@hreg/vwmwnmﬁ’a&?‘lt oThe bound
characterize the a tch3 U|re | oni n;
muring S TBOGHS Wotst hep e RBa . capum reh oS PrisRsaTAY Gage
(HRP&%?P}SE[Qgtéd‘ ch %&hﬁ@ibt WO %é] g@'ggg?%léns%w IlR@Research
Labosa}omefeé/VeetonveRlPA%RlRB|sugsﬂnaneeaolwtuore¢omalmmg ®R%6 3,3,5,5-

tetrarﬁ% %ﬁ%%lﬁgtqrﬁ@bj Bbhg% @&9%5 per lg/%tg,éadjdgg%althe wells for
color b@osrbbn{m CRBPAMSES. amedéact%re%s rﬂeﬂﬁmaafe@ By th® addition of 50

st ab cell line expressing Notch enerat ed by

il of B MRS WOk he 10D @ 36Pyh wias eomwithoon ELISA plataresder
(Moleetrat B&lidés, sunnyvale, CA).

[00181] Among 185 hybridomas isolated and analyzed, one hybridoma clone from

mice immunized with Notch3-LD/Fc generated a Notch3 agonist antibody 256A-13
and this antibody was further characterized. An ELISA was performed using
supernatant from the hybridoma clone producing MAbs 256A-13. The results
showed strong binding activity to the purified Notch3 LD/FC fusion protein to which it
was generated and did not bind to human Notch1-LD/Fc (LIN/dimerization domain
fused to Fc region at the carboxyl terminus) or a control human Fc protein (data not
shown) (Table 1).
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(ATCC No. CRL-1 1268) using a Lipofectam ne 2000 kit
follow ng the sanme procedure as described in Exanple

W@ 200805697 t r ansf ecti on,
DVEM gr owt h nedi um over ni ght,

tARES BLJOR O cacinds BE PR B Ga b idrta <, Pmaant

0018%5 L 1R

and

the cells were cul turePlCi/HS2007/081797
then reseeded in growth

T OIS

parate well's

02T

With3 /ppgn cronal cerT

5

 dbyoridoma

| BYReroay

JIIIICU

to hy

nt Not ¢

Ol aUI T ZJO1 CT UITY

gr aorttral IGEH egAbon

h3 prot ein were jdd

S (1Tdl WCT T

and expgysged high
sntified hy West ern

bl otvagal ysi s,

and by plgser escent

el ect rpghgr oscopy

using polyclongl anti-Notch3 antibodies (R& Systens
M nnsaaol i s, MY). [00183J02A partial Not chGOGYpressn 0
prasmd contar ning onty the Notch N2/ dimertzatton
(LD) domain and the transnmenbrane (TM domai n was al so
[00183)nsTHaIpbsitvdnyiiddraa disHetomrtad pmﬁarypEIDWsdreenhg Wé3
2008/ 051797 PCT/ US2007/ 081797 [00186] Human Sup
further dsglalgdriey $iRFEEa@NY-BiRkingornd a$8€ana wsé@ﬁaggﬁﬁgscrlbed

above'y hore® @r%ﬁ@&flggm t%sé BnBhfiun ng%(ygonﬂrmed

S were gr a contal
hybridernalclare was elxpenndéd nNIaogergﬁoaieaomlhﬂfeanErhaa norscemd|iamtibodies

(MAbgg]WieB%Byrlﬁe?qlﬁ tﬂ{ﬁ&gegéjomg&sg ar lg_sbs’%%%?qwures using a protein A

aﬁlnltgfdoﬂﬁﬁﬁswg%tl -NBEhS-fMiAMAbS Wehe tHEPEEHRBerized using cell-
creeni ng) 8100 HTS System (Applied Biosysterns,

basedb#tding assays, an@rosoopy)\wagterrhblqdoramchACSpamiysied by

ExXARPEE S S ERT SRR ASRAYE FOR MY LRI CRa AR

[0018211]>n5TrﬁéJ§él1iba§@d BingRRflassdys ¥edvBldhaPh@blse the anti-Notch3 MAbs
Al'ternatively, transiently transfected 293T or CHO

requites! glaningraiidength lnuman Dietad ope) Egagingriiamedniosa weeter, in

ois REEBELLBIS GRSt R BEa e AP e BodRb eor
was sryﬁmé%md bguRfTePCW’emgnQMerdart verr igmor RINA §fslbiong @t Adstin,
one hour at 37C. conj ugated anti -

- 1 gG
TX) a§rﬁ W?t%-gh%aﬂ%'omﬁmt%@ﬂﬁéﬂul tely/ Hyéﬁ%\ﬁ‘dnﬁ#%?esedga full-
IengtH‘PN rogé‘lh(ﬁ%n el tQ j}ﬁﬁb 1@Alsﬁ§%gll line expressing Notch3

g was al sO assess
was gdnmateslmmcmﬁecmomobrdotohéﬂ-ﬂygm i asmidrea@Sjruakinty 293T cells

(ATCENG! ERL Y2 Ssio s L e 2000 RRisSistvng e Pemde”

proceddfe BSAescied fFRExatiBle 1 9%%?—%8%%59&5 fth@%‘éﬁé Wéré! cultured in

express Notch3 (data not shown I's were first
DMEMwobd amedmmlro\@mmlghmln@heeaaadgdu in growthPBsdiund with 200 pg/ml

three S wer i.ncubated with . .
nyarae st it B8 12E14 Sy S obielC8ERa! Stolt ddloniss ypre picked

and gFb@NnGekbpanees wvells @ﬁus@%ub&ﬂcloﬁap@msmré ampiBedw $tab@ 403T
% par af or mal dehyde, and anal yzed by FACS (BD

clonegdﬁéhw@@ remﬂt@ﬂtAptfwgrmcmm qties Andsexpigseast kightevals of
Notct?&SSr%téﬁ \Pé@qﬁeﬁtﬁle%fﬁ?éstern blot analysis, and by fluorescent

electromicroscopy using polyclonal anti-Notch3 antibodies (R&D Systems,

N

Minneapolis, MN).
[00185]
LIN12/dimerization (LD) domain and the transmembrane (TM) domain was also
constructed by PCR and subcloned into pcDNA3.1. .

A partial Notch3 expression plasmid containing only the Notch
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receptor expressed either fromreconbi nant plasmd
constructs or as native protein in cultured cells

W@ Tabls172) . Transiently transfected 293T cel | SPCT/US2007/081797
cont a| ni ng a Not ch3/ Hygr o pI asm d were aI so stained

o018y BN nge S SRl ABRRTR: MBS ity o4 aRaYR S dBpressing
Notct w@s RsAESAHTRY W\/\Pe’%@é%nlb?otl eGeTH M§%r%@§m in RPMI11640

anal ysis shown as ~ nean fl uorescent intensity Control
media gontapBeg-1030 fatsh eslzamio, 2anhMbofgufamigemmiil gential amino
acid 03 44 [ 00190] The cel |l -based FMAT and FACS anal yses
TN crr} med that MAbs 256A-13 indeed binds to the

[0018‘7"]” cbdlil- b@@@bﬁflbmbm@&@dwés tBsEsdadonsing FMMAT Wa@lhorescence
construct's or as native protein in cul

macrgépng)c@mllhethﬁomuféﬁwe@na)g) 819§ Wﬁ@@!ﬁmﬁpgfﬁd BIO%ystemS
Fos T RANIATAE e BT oAU o HETDENAPE, colpes

naturaiy exoregsiggrNatoh3 bg &bb%ﬁéﬂéféctemmﬂn Blotd¢h8 &xpressibh)constructs
' i ndi ng, .. Not ch3- LDTM no, bi ndi

were glpgg q.l]g-n p%mmla@spc@rqrpqtév r{Eﬁr}%ergkygtﬁ%ns g\gggg 29%[} or CHO
cells %F@é nlbtﬂ Iltphgﬁ e FYRE (%IIQW&#S%@@&&I%‘#% dé‘rﬁs‘it ‘?ﬁs
Si cant g

an that of t control
30,00&-5@006@@&3; peewehy [éxfied @024 hourss aop—N:otOhCG)MAbsTaImd fl g(BBS

t bi ndi d d b
reactBe e Mere ARG E 1s Hells SRR SR one BN /o ov-5-
conjugbﬁa%‘ hiki-WRILB eah Saritidid) &b b dded Fﬁnﬂé@%élléoéfféﬁc‘réﬁ@‘%aﬁéf primary

escri bed above and obServed by fl uorescent

antibedies.oscopy. [00193] The binding affinity of MAb

1001887 ¢ GOTRASS RpboAREinGng haES R BEBR A BfiEkPstvted

cell sGRed FCAU:$) tin L§umbrrmm'yrgﬁén@iae!ufceblI2f&9§13Tmtwt@3htatsltaiam@tdeﬂmune and two
I eve 200 R

d 3-
canCREIGS By PRS- B ZRO Solinasci it ECARG b Gat Bes
9311%5@@%915%58@%”% ch?eé ét?cﬂpg%tg @@%ﬁﬁ@ﬁ %éll%@/g(—i\;\rjggﬁstl

mcubatmﬂ \a’llth@utla\)otcﬁBMAbmm hyg RBS f Nteaﬂdetaiwa&kmptre deifsfveere
cont ai ned mM Ca, 2+§d The chi

s
IncUbBIELER JLBPSRED N DI RGP BILRIST Sefmdampantiadvo e qells were
resus‘g@ﬁﬁé&tﬁ{édlzlﬁcﬁ % PESRith Q)a’f% Arafiriafaeh %l Qﬁﬁ%n%mﬂfied by FACS

aIStIC mean, st and ar errors an |ne|c
(BD Stiiencss, ReimAltopGia).aiihe rem)ltsciaticatast that 256A-13bindsdaNotch3

recerifrefubasbiAttieant rStmaleataRenis calithudlF o Ba eV protein
in cultuad \Well§ (Pale 29, Triahs(ehy) dHnsfetidd 298P lceid e¥Rtaining a
Notch3/Hygro plasmid were also stained with immunofluorescence as described
above and observed by fluorescent microscopy.

[00189] Table 2. Binding activity of 256A-13 in cell-based FACS analysis shown as

mean fluorescent intensity

Control IgG1 256A-13
Notch3/Hyg 24 .16 32.2
Sup-T1 24.51 55.44

[00190] The cell-based FMAT and FACS analyses confirmed that MAbs 256A-13
indeed binds to the Notch3 receptor expressed either from recombinant plasmid
constructs or as native protein in cultured cells (Table 2 and Table 3).
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[00194] Table 4: Characterization of MAb 256A-13

bi nding affinity by Biacore Sanple KD [pM ka[ M 1s-1]
wEBogksn79kd [s-1] SE (kd) x2 256A-13 280 4. 20P€HUS2098081797

1.18 e-5 1.02 e-7 0.392 KD. 256A-13 and I\Iotch3 LD/ Fc

ia n const ant of .256A-1 i to
001535 oFADIE B BlnTRay St Bicn SR RoRiiiag 2atgR Hivelbasd
FMATIi ssoci ate from Not ch3- LD/ Fc (or Of-rate). SE
standard error EXANPLE 4: VWESTERN BLOT ANALYSI S

2564 13 BNBbOR ACTI W TYCoAHO1GBH Velst er mapjagi3 was
omtre N

per f ctinvity of 256A-13

Not clhNatele fulidengiakr| dere Bindig condi tWealks bingingrel

as expr desergLDawe! s [of Nag bindingand ot Beong binding

Notch-telated proteins 1n hunan cell Titnes. Puriiied

Not ch3- LD/ Fc fusion protein was conbined with protein
[00192padh pgslbiuéfa’ndin@stgmi waswlqber@ynambesadm the FADAF eipnal read-
out i S S NS b 8B Ko 6 RITLBEHESRE BN negatve
hybndj"&ﬁéléﬁ%%7(/p0%m3 TN@'I%I!-‘J’I W@h@olftﬂh&mgtreﬁdfdu@Wafstﬂdrié,icféred

di shes, washed once w resuspended in total

backgreungd 383i5rqedléutrranémlaéltanstﬁcﬂ@cﬂ withi Noteb3/Hygex plasa)id were also

staingct it W A EFo SR A et sPL0¥ B ool Oepoen

to

microsaopy.es were separ ated by el ectrophoresis in a 4-15%
radient SDS-P, The proteins were transferred from
[001954| the bv@m%fﬁ*ﬁﬁhﬁé%hﬂ%ABr@a%@a'aé%@ Py Piagprengystem

(Biacgfetrl. b1t AwER NG el tiody Miad B et St s

chip tbscmgh‘ amlrdaectcamhngn (mmiobﬂreaborglealel g%@@RM)edandsthagNatchB-
h b bed

LDIF GO EnSet Rahs RieR B0t & ARt HaonCRiraTona: (rapgingfgom

37. 5N%t 48 M dithod BB éiatBh @lnﬁéjbéth\ﬂ}ﬁ\d&%rrﬁmu@éé‘vbrﬁd 882BcialiPtime
Systens, Santa Cruz Biotechnol ogi es, and O bi gen).
betwgey01 @6 2\eetrs).n Bieotunamiryg Ygfifer artbivecsaniple buier 266 RBE3
b h LD/ F d d t

contaudtf 5 g G e ThEri sut BEE S aet vt SR pRlaw e,
pH2. Bt Shn ot charicysrized iSRS TASEIRINses the statistical

FUNCTI ONALI TY OF 256A-13 BY LUCI FERASE REPORTER ASSAY
meana stamdeseea sy ABE Kingts qlsmtgat]onrﬁ@stamu (N@@lemeiﬁhe
antib@%ﬁb??%{eh? b%ﬂﬁ]ﬁt "W a ?&?8{?%’[% C{Ir:d< |ca ffr%?ovﬁoth"\mﬁ

y sequenct ng,

stand@v@b'rrshfdnct ehl@nmeté@@ﬂcﬁﬁ @athi engody'd Gti(dynamid Berve not shown).
xpressi on of Notc was_ verified bg) t ransi ent

1001564 & Eakle d @rhaé@ﬁer'%@wfr{\/'ﬁpcﬁ5%1% ing ity ndiapee

dona
was

2 O0PT98]

Safnple

IUL

tidh [snl\/ghc

clicl dat© d

| Karityl- 1 hio

IULIICId

Shorfpbem

bC T CPUT L G

pnikerlg-1]

—prasm
SE (kd)

X2

ot go

25628F3

|uu eot Ut

Di NAR& 1

M1 I LLL=A RS

ot4.20 wdr e

ontarnm

syfQtIesi

" 1
Y L aliuciiri

y etl. 18aa+bng

" £
cpcat 5 Ul

R e-7

0.392

£ [ | N
KD: 256A-13 a

N Nech 3-00,

Rl sociation constant. Ka: Rate of 256A-13 binding to Notch3-LD/Fc

(or On-rate). Kd: Rate of 256A-13 dissociate from Notch3-LD/Fc (or Off-rate). SE: standard error.

EXAMPLE 4: WESTERN BLOT ANALYSIS OF 256A-13 BINDING ACTIVITY
[00195]
Notch3 receptor under denaturing conditions, as well as expression levels of Notch3

Western blot was performed to assess the binding activity of 256A-13 to

and other Notch-related proteins in human cell lines. Purified Notch3-LD/Fc fusion
protein was combined with protein loading buffer. Protein samples were also
prepared from the transiently or stably transfected cells described in Example 1,
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5' GCTCGAGCT CGT GGGAAAAT ACCGT GGGAAAAT GAACCGT GGGAAAATCTCG
TGG (SEQ ID NO 12)

WG 2@EVDBXCGATTTTCCCACGAGATTTTCCCACGGTTC ( SEQ | DPaYUSBY7/081797
[00199] These two oligoprinmers were annealed at 65C in

f
which Wi M esIa oS SEneSoehétl ofcs MR 6 s 0@iapa in
total @M%%Qte%/ eReRet bUﬂér PR ri, FRibtkrorda L \Chad Bdatdd & FD0°C for 10

commercially available vector. The insert was
minutgsrafter edding ewplaatinng of A wotainsarinke Idading bulfererAll samples

r of indin i and. t ' ho :
were SEBEREq 1] lcrdiohrdj g I Aotarh BRflght SR PAGR TG Jragins
were ﬂ@mﬁrf@ﬁﬂﬂ@)mf dl e PMDEfrlembraak f@ido2sb A-8 BaydLapsikd tddhe

guence. -58 WO 2008/ 051797 PCT/ US2007/ 081797 After
WeStﬁU%b'PéF@é’@brﬁéﬁcﬁsttB? ey detectivaaniinedyg AhERsfanjugated
secofldhty BtloG e, WeblToPLloion SRAThS stngbfbrpRi e oo o
chemlfii_tjathhesoeat substrate @ercﬂisatlbfe@ abGQQOG?oslee cohdbl antuﬂir]clles against
i nes were gener at or functiona says usin n
UM S, RIGKTEY SREINOIh 1 8rg Priepesyd Tats lauTooRnnBaD
SysterRIt Mg Er PQ«B@%&HH&O REPaRETIBEeRhasm d and OSFL- Luc
reporter asmd inte rafe into the nuclear genone.
[00196l]n sW«astelrn lbloteansdysigenewed dtbtthfAb @56ant3 butdsrig Notch3-LD/Fc
QS/h rony.cin_and CBF% Luc asm ds.inta 293T ,
undeg 8pTatiny RRaY B ras Matard s naedRliong o fefing o3 observed i
E|_|Sm@|fm(t;gr§fa|}$s,§rot ocol. Stable transfection cell
cl ones were sel ected agai nst 200 g/ m hyE onycin in

EXANRER 2 ASSESHING FHNGRIONAE HohOF 285A-13B ¥ LUGIFERASE
REP(?ﬁﬁlgHsé? gssay and Western blot. Acell line with a

hlgh | evel of Notch3 receptor expression

A. Plémdoﬁgtm ern blot) and luciferase activity was
for use in_functional assays, and desi gnated

[0019ﬁ(]:85Th@fU”L969t\héﬂ%t§B3 CEREIIBN %’lﬁi@d%ﬂ?ﬁcr@ﬁdc'ﬁfxamme 3 above
wes AT TPRLS L RaChp. 208 LRtk he Al e B Spprcea

FigureduTée eﬂp)eesmm af WatchiBheas verifiaccldy nanaiept trahsfestiorcehts
sed i assive Lysis Buffer (El 501,
Westp;rwaEés degef 'gﬁm@ﬁa”' Juciferase activities were
00198 Sa¥GHensrdhdq | aPe AL | A RRYoPKRYGSIG A IMRYMRE
! 9;?inufa teﬂrer S lf)rotrocor F(%Er%?g)m, PPorrega, I%/hélr;@cl)mn
compigmeintaryroH@oiudledtigei pronetsetontdio ngeandesi rgpsats of CBF1 binding
nstrunent unnyval e As illustrated in Figure
motir e kBT Esizeg TEHE, ol RS SHEDEREe of * M 256. A
5 GCTEGAGNE ClLUGIGIARASBACCE TG EXAMERGAATU CREEEARAATOTCGEGEaEEQ ID
NO12?S conpared to that with control antibody G3. The
uci ferase reporter assay denonstrated that MAb
256- Al 3 induced a dramatic increase in |luciferase
5 GCTECACAT T YT d AT GATTIR0dCRCBEITNG (SEQMD i@ 1@nt agoni st

00158f; yineseciio o %@hvﬁ@égive%%%%ﬁﬂéa%&éﬁ@ A1 SENEChpith

each %ﬁ&é\aig concentratlon of 4 mM. After annealing to each other, the primers

were extended by PCR. The PCR product was cloned into a commercially available
vector. The insert was verified by sequencing, which contains four tandem repeats
of CBF1 binding motif and two flanking Xho | sites. The insert was excised using

Xho | and ligated downstream of the firefly luciferase reporter coding sequence.
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A. Epitope-Mapping Strategy and Rational e Usi ng Notch3
Singl e Domain and Fc Fusion Protein Constructs
WO 0®802179Not ch3 LI N12/ het er odi meri zat i on domai PGT/US108T081797

call ed Notch3 LIN12- dinerization domain (Notch3-LD)
onsisted of three LINL2 do St N12 )

After §{RIRTaGT OIS} S5srY 314 SEAREENS SpapBise PlaRgLs Slortss vith eight

repedts be ONF1CHRd MgNabefsdasral Jtidted fanal RiSigH=26 & OBF1-Luc.
expression constructs (Figure 7) were generated, and a

B. Stahle seH Inecgeneradiorer f or ned t o assess which donmai n was

j002qdy, £ $fHoir 86y ok faté wae 48 it netelreE patARINE human

embr?@rﬁi@'k&dr@?%llﬂ(n’é@ (HEB@%) O € INheedriaimedl thid ebtery3-
SDS- PAGE. The results showed that MAb 256A-13 -59 WO

expresging asmiyantERbS>bae rerprtey plasspidyiniggratedtipto the nuclear
gerol B s by 1981 e B PLAR OBk Bpyon anc

CBFELU@ﬂ@slmndsinmg ZQGTI\MISm&HglngoEemakn@lzgldt)rm:cb:dlng to the

Not ch3- L and not to other. donaipns (Table 00203

manufagHEers. pr@tﬂﬁ?ﬁ tahdem@%cﬁowce ¢ |Vt’%rea?rﬁf‘i‘g‘CEE{j §ﬂa'”3 200
[

pg/mﬁﬁ}@bﬁﬂ%m‘#ﬁ BYAEMABroviR Ghedia R SRSt é\'%d:ﬁy'v)’ LfBH‘EF‘éé%/Sr%‘b&Der

rotel n cohstructs V\ésternb result ELI
assay elad Wigstfmbe@EGA cEd IlAetwnrharralnatlFelyIﬂi@Nel/al dhiNotchGmaneptor

exeregSiggooREN CRIVESIER] Hubiio D Toine bty e Seined Touse i
functubnéﬁé'ssa'vetéﬂi@dba heteaoNE8Bd positive band 0.015 1.337
-L3/ Fc no band positive band 1.054 1.425

C. Lumtf@mew_eppctem@%aumﬁbi\lqtcha ayenexpregsing cells alone

joo2q . WEBPEET wits RARTHER the bFeilr ot \IgB RS i 24 g8

hourd. OPZd Aledd nels, thém eerngosd Bl AYpiratich, \dails waréAyskd, inbi ﬁ@%sswe
to Notch3 LINL12/dinerizati on domai n (LD), but not to

Lysis Biifer dkd PO duromeamMagisem W) prd ciierass aelivitias Wermassayed

using {RBTCiErhsBAaRE S stmBliouME AT RERH S PBR RS (E1501,

PromlegaEManirsloel WiairdTB-20/20 diro atonmeget h'lalrnéﬁbéxs@as Bngtelaméot,

a sin o di |to endent
Sunngydlgaeh) o RS RRd in F e SNGe% il Bpresence of
r
MAD BRI, I Ricfiehes M ﬁﬁf&?@?ﬁ%‘gﬁ.@?mm@’ %%%Snﬂofgsd to

that withacordrol snbdotniG3. smwﬁa‘emerrepbttehaswyddemonmated that MADb

256-Kl5 Pongd e R eee b aSertvi B LAy bigeing,
while gneaytist é?m\lofammﬂ@od&wﬁ\bész%em @na zﬂéwefdwmbtamgure 5).
was synt hesi zed from PA-1 cell total (ATCC No

EXAMRLE & MAPPING WNDMWEQRE]QW$%-&& pepti de
A. Eﬁi?c%enlglapplng Strategy and Rationale Using Notch3 Single Domain and Fc

Fusion Protein Constructs

[00202] Notch3 LIN12/heterodimerization domains, also called Notch3 LIN12-
dimerization domain (Notch3-LD) consisted of three LIN12 domains, 15t LIN12 (L1,),
2" LIN12 (L2) and 3™ LIN12 (L3) (See Figure 10). Five Notch3 single domain/Fc
fusion protein expression constructs (Figure 7) were generated, and a western blot
was performed to assess which domain was sufficient for MAb 256A-13 binding.
After transient transfection, the supernatants with secreted Notch3 single domain/Fc
fusion proteins were analyzed by SDS-PAGE. The results showed that MAb 256A-13
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sequence was PCR-anplifi ed,
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Table 6: ELISA OD readings of MAbs 256A-13 and control IgG1 binding to

Notch1-LD/Fc Notch3-LD/Fc
Mean S.D. Mean S.D.
256A-13 0.094 0.007 4.000 0
IgG1 control 0.066 0.006 0.063 0.006
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The ELI SA readi ngs used anti-human Fc anti body as
detection anti body showing all the proteins were
wezxpsessed in conditioned medium Human | gG FcPOEES200E0B1797
as a control. The starting point of human | gG Fc
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signaﬁM‘?Berl@é Qa3 u%’ij é@l@bﬁé?ée@%é fhethéQﬁ)tn@&ln %de&fnstructs The

i body, and s were washed with
amin@acid- Wsemﬁmﬁ@bdmm pensirdcisrase shownriolFigavestO.

c. EXgeS RGN AN sl R Bl S B TP RIRR e 1 T
[OOZ(ﬁffseN@tcthbtblﬁﬂ 10 ddealrosigp plazheosies ttﬂalnsmﬂwtnmnsmm in

i n. Horseradish 8erOXI dase (HRP)-conjugate
CHO P@”%Hék‘f‘igfh'léo':g%@@md?ﬁ 0GR LEHQ ggls,\,ygr@gggdepq)m DMEM growth

medugr‘ﬁt\ﬁg{ gg?et r ame @5{ mmc}ﬁq%g}ela%”dﬁ%g%{g A)BLE[}%?@SQEE(HECI in

CO; ipeuloatod evemaghtaxdacﬂ@é ttandfdetionel Tre Eelts weteorecdeseidogftarnt

transleglips o es4TosEn AeeIon PO NPUis: Tion Rt G5 L QMM Hih
2% FOS Jn%%ltmédjyr@lﬁ‘re@da?% MBRA&EN iR AR \%‘P@h?rvefted and

constructs and clusters of nutations were sim
entrlésl@eml ate36 0, ropl FBA Gumanuytes s Talacau@errﬁateat)@}nt&imir@N\lotchB -LD

domal, BB Rer RS sh e e GAchas Gofiecied ARl BBty Hyestem
blot ahatEﬁshd&ﬁain@ ariaIsC - IBA sk dtHE: )l th@luenfam swtabefeéuon

bi ndi ng, i ndicating that 256A-13 does not bind

protetnlsu \gernee@ip@ﬁssecdnand Recretatkin ¢anditionedemsdips (Table He \Qfmlah was

3 antly reduced
fuﬂh{?%g)nﬁfrﬂgﬁﬁgwgﬁfgﬂip L?Hg{y% s@lag?i’/\obg%% d/{,@ﬂl ns contain
The ELNgAbicadingg L%I@dtérﬂEIﬁ@rhanfRUarM%dglfe@PdétéctldrFagwcﬁiy@owmg all
In contrast, isotype-matched negative control

the prateinp ygre e@@resd;@ggn $OndicAad ey - Slumareldfargivassuzgd as a
conirgh ThESIERRTIT o AuR BOITE codeh cdch e R G0 1.
D. Epitdiie?Binding Analysis using ELISA

[00208] The 96-well flat bottom Immulon Il microtest plates (Dynatech,
Laboratories, Chantilly, VA) were coated with anti-human Fc antibody (Jackson
ImmunoResearch) by adding 100 pl of the antibody (0.1 pug/ml) in phosphate

buffered saline (PBS) containing 1 x Phenol Red and 3-4 drops pHix/liter (Pierce,
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domain was required for MAb 256A-13 bi ndi ng, and
specifically wwthin the 2nd and 3rd subdomai n region.

wWQ 0®808179Mo further map the specific epitope tPEr/USADTN081797
256A-13 binds, the 2nd and 3rd subdomai ns of

tch3-L1 d furth dj ded
Rocklg L. 7d, eiPabaiemah S Gon mesanirg: Attesdie Py
solutiBAWES RPhél sy fﬂl@ﬁﬁg'dﬂﬁ@bﬁﬂé £d0 Q%ﬁolo DR%bﬁﬁélséontalmng 2%

bi ndi ng assay showed that the swap from
BSA ineldBénand @ d% srgrtmmmecwas @dqaérh@eayzh @@Hﬁoéoee yrour to block

non-<RRie i@k T EokRRRROHRREIAY Vil PR Y BferaliRg of the
abovavcbRdifioNed m&.m fftﬁﬁ@a@h tra@m%fé@oﬂQﬂNcﬁ&Hg/NBtcm domain swap
PCT/ US2007/ 081797 c£00211] Pi npoi nt anal ysis of am no

conslgéstavaresioligeledy BYach w69 wIasKg auTterpARGaRgedite he
oS0 ShE% ShaiflATRS, DR iR RERT G el M2 ne

€s cover am ho aC| d
Notcrs3ibiptcirall [y slosnaii Iswapem’oteire was cammrdeowmé coated aptifFc

At Aghp Svels R TEB FROL. A eishs SIS ind sdlype-

I
matcﬁéﬁ“&éﬁ’t‘rol I\Q@Bs W-QFS s@ﬁgw 3%@8%%@%@9%%& ikl MAE% 50 pl of

gure 11
the di!lﬂed Mbgwamaddadmn badyWeiI noliasgess bipdimg testharbeund

Notetihipld o Briwaihatdleing Aisrigiaiasl Stoaiifsd (cEProchiigated.
Fc- sp%'éﬁr’é g'oéi afBrBouse! RO RRE e f‘é?@é@éﬁ@ﬁ Hﬁ@smﬂﬁtﬂa‘?@%lutlon

G su taape was determ ned using sostrldo Mouse
roge

contawnn@@l Ohal, 3 As-teitamethyt beridine andd@}ﬁaga%dsy n peroxide was

acdefy 3 VA AR Rhesldn ey a0t S0 R, gt tenig s

termih&¥eéd 3] additory 8f 5@t &f e WZS@@M@IDCIQ% @D feBYnmheadread with
and light chain were decoded through RT-PCR and cDNA

an EldBéyreager. T@HE@OVR%SW@@WWIWQQ@HQ fesof meighons were
o j-S: AN Mni kit follown
Sm"%ﬁ@ﬁ'ﬁ%??ﬁ“ﬁ ?néa}g? 5%?;'%9% ISC| Iences V\g: egm a,

[002004) .Emlse} bindisig ?Ugmmmlngaﬂ%ﬁﬁﬁﬁﬁ%a@dlmIth@smﬂstlﬁ)main-
RNAte ate an uper scr.i pt ase it. vari apl e .
swap,glesTe SHowse Al dhe BReR Al T datsubdosin dmRALRE] & orain (L1)

did n&%é%ﬁmé Ein@ rrﬁHT(‘:ét‘T‘g]rtfh'af ?56/§t1r3a&9es‘3r%ﬁ9|H§ 'té‘ﬂms ret%lon On

egener ative or war d | Mers coveri ng
the oﬂm@endampasm of tbeda”?]gnd S gsubndoanains, i Homfé%eLbslgmércantly
t, the junctur

reduchl R M0 TSR EobosS R s Roolbind fabil Geripdif spitopes)

for MABr2&®Ad1 BT (FBUE myelhldaﬁmtaaﬁ iSotySéLehatehedREg8tiEESYMtrol
chai n coding regi on and a const ant reglon reverse

antibegy, f&3, dapsrnigand meawof:th@n domaRs IR Usiastpoteinaé the ELISA

assaiL@@@%CLQ}t i (oS OBREAELA ac%nﬁghéﬁ\?%gxﬁg@%8éﬁﬁ%ﬂ9t the 1st LIN12

doma’wwa@créqdnaeds&qumb%men:e birdived, \aridspoifidatly mthﬁrhme 2" and 3™
onput er software program DNASt ar ( DNASTAR, Inc.

subdqma|r1sr(9glorw) Each anti-Notch3 MAb sequence was
(002185t ST SRR r e BRHENSS R EBitSPe that MAD 256A-13 binds, the 2™ and

3" subdomains of Notch3-L1 domain were further divided into five amino acids
clusters, and swapped with the corresponding amino acid residues in Notch1 (Figure
10). ELISA binding assay showed that the swap from DRE (Notch3 sequence) to
SQL (Notch1 sequence ) completely abolished the ELISA binding activity, indicating
that only this epitope is required for MAb 256A-13 binding within Notch3-L1 domain.
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mul ti ple PCR clones derived fromthe sane hybri doma

cl one. [00214] The vari abl e heavy chain regi on of Mb
WQ@B®8wiB9Itont ai ns 121 am no acid residues andP€hES2007/081797

i ght chain variable region contains 102 anm no acid

10021335 DI8E8i5' PBY5 507 SEXARME Tesid SerRG T Bf CHARZD6A-13 binding
s oCBMSTCHAEH RETIGERCENca PR HREPUEINET BBy EGTo e DRE

0215] Notch receptor activation involves
epltoptegaagpembu@gunmpw $\wap enslysis. ToEgepdige inisynthesized as a spot

crossUSEATE PR €t EbihoRE SR Bl ods Eateflaby ao

blot. MABETareddss 4 @ohﬁblﬂ?% rhe ;ﬂ;ﬁhdéaﬁe@deh’@éﬁibre presented in
i ntracel lular region 0 test whether the agoni zing

Figuradtli bodi es can induce |igand- independent sequenti al
Not ch activation events, including two proteolytic
cl eavages, 293T cells stably expressing a reconbi nant

EXANIBLEIA SEQ&JEMCIN(B\I@BAMIJM)T@HBGNIABIS%M ed with e| t her
0l ubl e extrac ar subunit

[0021£ eé%ﬁaé@eb%ﬁt' F]M g IpEOquB%%ﬁb% qllﬁ nggnt o @e variable
regloH§6f E "ﬁ‘%o yasiae hRd Ilgwtl %ﬂas! béAva"f‘i% éﬁ%es%‘ﬁ256ﬁ 13 were

ant | und to a s ace t cogni zes t
subtyNed @m@l sﬂcn@magé phedundibody AgG subtype wagldgtﬂrmlrﬁed dbingles

BT e R TR
result@CﬁWéoOtﬂQEiZH@NH%aéﬂﬁﬁ'lF@?*héé\é}l_lgr‘i’éln it h%sip/ ﬁ%tdﬂh‘éln
EXAMPLE 12: ASSAY RELATED DI SEASE

[00213)0 21w varaklesegipnpeataaeeNot e/ yr@ain anddighkekais wesge

aecof &7 ST RICRERS abBERI oBF)S: o SRR BB Gbnes

256AeKPWvers isomted ubmigcdd Rn\mpmmm kis foNewiej hemufddiseve. prbwcol
addition, one can isolate and culture cells from

(QiageatPEancas, Ynenca oh). h’é‘% FiEpt étrﬁﬁﬂ&%\‘%%&y@ﬂ&ﬁlzed using the
RNA f%rﬁ?l%?@aﬁa‘%u t%?ét‘?bbté I ﬂpafﬁ én@]eé‘ggﬁh% li h%@%%ﬂ

resent 1nvention on nal
heavylblosie cDNAi; eckre rPGFh@rmllﬂerﬂdm tee figghisrand @DN)QE ueimlge to

degefiag e QRPN BHNETS SOLRE G B 19130 GhIGURRAPRE G srimo
regioh %Y]@%H 1 Eﬁrrniepﬁgata% iRe céﬁ'&ﬁg?ﬁ%ﬁﬁrﬁb?ﬂﬁg ﬁ?tﬁre to the 3'-

i nt ende e enconrpas OW N al ns.
end of é2e vmua@ese@usmmrrus;m /dHSEOGr‘HtI(\)eIG@VTard\Mmmersszowsdmgrﬁme 5-end

of malise Ay BBLENTES oo 504 Crilent GG GYB(Ia B/ Gt M mouse
heavy BRAInS athef PCthr*oE!u&E\%é BIINEd iBto a commercially available vector and
sequenced by Lone Star Lab (Houston, TX). The nucleotide sequences were
analyzed utilizing the computer software program DNAStar (DNASTAR, Inc.,
Madison, WI). Each anti-Notch3 MAb sequence was determined by sequences from
multiple PCR clones derived from the same hybridoma clone.

[00214] The variable heavy chain region of Mab 256A-13 contains 121 amino acid
residues and the light chain variable region contains 102 amino acid residues (Figure
4A and 4B).
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2. The VH chain region of claim1l1, further conprising
a constant region. 3. The VH chain region of claim?2,

W@ vpisisdhg the CHL, CH2 and CH3 donmmins of aPCDOS1087081797
region. 4. The VH chain region of claim2, wherein the

exaBLE RAMPERE Sk RGTER AT Wi¥onks BE,

METALLOPROTEASEOGY EAVAGEISE NOTChRdy, an 1gG3 anti body,
or an 1g&4 antibody. 6. A variable light ("VL") chain

[00215¢ quelieh reeemptor ectivption iavelves gantindecadvieiglloprotdasest

cleavggeal {FnNs g BR& (2} odrhling Ao BXRakel et sburle. THE

cleavé%é&‘é antessedliad Pre@quiiteto SBEIBa s & te NPl £6tingteBEDch
NO 4, SEQID NO 5, and SEQID NO6. 9. A VL chain

'ntra(@aﬂl@éﬁﬂioﬂo rtesh W@etQEch@wwmgﬁprgeﬁ@%] induee Hgamd-
mdepngehF%? uehtial ﬁof&hcé&fvggé‘rg egeﬁtgcf?%?lfbgné Rﬁ%p%thglk} i€ cleavages,

|n seqguence an rvaria
293Tedlsl etamy ekprelsalngm d repontinamy Motch3 reé‘emuc(NaG:SS aells) were

eatqipvineitior QTSN 3, TEEGAPIREREACEEIA BN desersted by
prote!gl?tlb\@e%va B ik é@turé‘%?dluﬂ#wet% é!@t%Eferd %FL?SR%S@B? using

nore ntcl ei c acids m 10 or cl
an antibbby bonpdits iarsplidrsirfaeettioat rebogmlaesrtHQNom3 ahaavage product

o ) B3 RSt T B B et o
solub@ﬁétdhyéltl‘a\beﬂ@lah'@bﬁthh|€’s |n3tﬁe cOAdRIBhES PERMIG, the'r@é’@bfontrol

fragnment conprising t L chain region of claimb6
antibeghetSididtnieé ant i body b| nds specifically to Notch 3.

EXAYBLE T 0T o ASTAY FOR ND TEicy RERATEH PRGERSES 07 7
[002153, ThRieeiify dther Mot@fwemteamusvaseen@me 88h sgﬁglathéé tH‘dCNStch3
and the VH chain region conprises SEQ I D NO 2.

gene Aiom BéH?nto%af%Wﬁﬁb%Rﬁf’era'gmmtJn@*&'ﬁ’fﬂ@@ﬁh@}"ﬁ Wechﬁ&kéﬁém@ under-

0 nt
expres SR otefis PeEPrler upg FRYEnt ] 1h HRAiGR, B can feqlate and
culturewdllsdrone angatient sgspduted/bif having & Notch3 as&Bthed disease and
08/ 051797 PCT/ US2007/081797 20. An .antibod

StudY RSP R RLOIPBSREANUIOBLRS the PREs T IA(RBASN oldhs.
&gnaﬁ@ The antl body of claim 20 further conprising SEQ ID

7, QIDNG8, and SEQ ID NO 9
[00217] Those skilled in the art will recognize, or be able to ascertain using no

more than routine experimentation, many equivalents to the specific embodiments of
the invention described herein. Such equivalents are intended to be encompassed
by the following claims.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

22. The anti body of any one of clains 14 to 21,
wherein the antibody is a single chain Fv. 23. The

w@paoslosity? of any one of clainms 14 to 22, furthR€T/US2007/081797

conprising a |abel. 24. A method for producing an
|, body, conprising culturing the cell of claim13
ditions appropriate for the production of an

ant y4esve ﬁ@ﬁ'\é\} e'gm bRéin deaReAts cbefrishosiasiho SSqudme

of an antib f any one of clainms 14°to 22 or claim
2knamngtaiéea$ir%ﬂ/ancmntlantmmaasafef@rtban&lm IR&NO1Be of the

ant i f 0 f c¢lal 4 t i 4 for

C RbeA Rl ESiesr e Ry &g Pl it b e Gptiedion
dirpendaicham/regidreofisginR2Cebrfipriging @& IGH M2 aneTid8 omains
the disease is a neurodegenerative disease. 28. The

uSEaLeBsIAMN FRPID: cl ai m 26, wherein the disease is

CARBSY 4 chb T )956?4 of éf&u‘iﬂ p! \‘R/ﬁFFeuﬁ”t rﬁ‘eﬁarﬁt’z @gﬁomg%rb B 196G

par oxyt| o ata ndro
aahhb@@gy accordi ng to cI ai m 23 to det ect a Not ch3

jj \?Iglcﬂé%g%s@eqrtp ﬁqg)almﬁ v er%n Nﬂﬁ &é §%B}§ tg%gan IgG1 antibody,
P uCReripERY i MEF bl e ol 1984 ool 2034 " he
ant v:e_hcaﬂr}e bghtq \ai_'hwcaalnbwmxemca (Idm.prwmg bodaymng saqugréce having
4. T
i [5h95 % 548 Tt o Reb SR B Y D ~o 3. 35,

Thaeant blﬁ’é’iﬁ)fe@%ncdf%léﬁrﬁ@ qu’eﬁéf é’érﬂpﬁﬁﬁg@éér@?ﬁﬁ reglon
conpri ses SEQ

| Bmmalwumm%ﬂpw@g@@ms ID NO: 5 and S%Q ID
ﬁétl on conprising the antibody of any one of
14 to 22 or 32 to 35. 37. Use of the

cwp%htalnogequfen@bajom&@ngSE@m NO:RoSEQ B Ne):8f &t SEQ ID
di sease or disorder. -66
NO:9.
A nucleic acid encoding the variable heavy chain sequence and/or variable
light chain sequence of claim 1 or claim 6.
A nucleic acid encoding one or more of SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, or SEQ ID
NO:9.
A vector comprising one or more nucleic acids of claim 10 or claim 11.
A cell comprising the vector of claim 12.
An antibody or antibody fragment comprising the VH chain region of claim 1,
wherein the antibody binds specifically to Notch 3.
An antibody or antibody fragment comprising the VL chain region of claim 6,
wherein the antibody binds specifically to Notch 3.
The antibody of claim 13, further comprising a VL chain region of claim 6.
The antibody of claim 15, wherein the VL chain region comprises SEQ ID
NO:3 and the VH chain region comprises SEQ ID NO:2.
An antibody or antibody fragment comprising the VL chain region of claim 6,
wherein the antibody binds specifically to Notch 3.
The antibody of claim 17, further comprising the VH of claim 1.
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20. An antibody comprising SEQ ID NO: 4, SEQ ID NO:5, and SEQ ID NO:6.

21.  The antibody of claim 20 further comprising SEQ ID NO:7, SEQ ID NO:8, and
SEQ ID NO:9

22. The antibody of any one of claims 14 to 21, wherein the antibody is a single
chain Fv.

23. The antibody of any one of claims 14 to 22, further comprising a label.

24. A method for producing an antibody comprising culturing the cell of claim 13
under conditions appropriate for the production of an antibody and isolating
the antibody produced.

25.  Use of an antibody of any one of claims 14 to 22 or claim 24 in the
preparation of a medicament.

26. Use of the antibody of any one of claims 14 to 22 or claim 24 for the treatment
of a Notch 3 related disease or disorder.

27. The use according to claim 26, wherein the disease is a neurodegenerative
disease.

28. The use according to claim 26, wherein the disease is CADASIL, familial
hemiplepic migraine (FHM), familial paroxytic ataxia, or Alagille syndrome.

29. Use of an antibody according to claim 23 to detect a Notch3 related disease.

30. A Notch 3 binding epitope comprising SEQ ID NO 10.

31. A Notch 3 binding eptitope comprising SEQ ID NO 11.

32.  An antibody that binds to the epitope of Claim 30 or claim 31.

33. The antibody of claim 32, wherein the antibody is an agonist.

34. The antibody of claim 33, wherein said antibody comprises SEQ ID NO 2 and
SEQ ID NO 3.

35. The antibody of claim 33, wherein the antibody comprises SEQ ID NO:4, SEQ
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, and SEQ ID NO:9.

36. A compostion comprising the antibody of any one of claims 14 to 22 or 32 to
35.

37. Use of the composition of claim 36 to treat a Notch 3 related disease or
disorder.
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