10

15

20

25

30

USE OF NOTCH PATHWAYI NTERFERI NG AGENTS FOR TREATMENT

OF PLASVA CELL DI SORDERS Thi s application clains
wW@eoos/Hs4494 t 0 U. S. Provisional application no. PCT/US2004/039668

60/ 525,212 filed on Novenber 26, 2003 and U.S.

Provi si onal application no. 60/567,469 filed on My 3,

2004, the disclosures of which are incorporated herein

by reference. BACKGROUND OF THE | NVENTI ON Mul ti pl e

nyeloma (MV) is the second nost frequent bl ood
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characterized by nonocl onal i mmunoglobulin in the
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BACKIGEROUND OF THRENVUENTION However, M3US patients do
not suffer fromthe clinical mani festati ons of MM

| npttiie myslope D) puthesrrondunesh fvpumt piqsglrdmdmn the
d h
OnRUCLRIE. e 15 0fTRR) 858nt HRERO.09 35 5k Wiy i gttt

celltpreliferative izeakition affectsabinginaliy dﬂfeﬁéﬁﬁi&teﬂ&i téls (Ne.thsma cells).
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CONHeSt-Pfen@Raf Bl ffifthiel b vAHBrIY thetbl, }ncluding cytokines, IL-1,

TNFalpha and, as recently demomnstrated, by the NOTCH genes products. The NOTCH

genes were originally identified in Drosophila melanogaster and are members of an
evolutionarily conserved family of transmembrane receptors that help to determine cell
fate during development (8). In both vertebrates and invertebrates, NOTCH genes are

expressed throughout the embryonal development in uncommitted or pre-committed
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that is non-covalently bound to a transnenbrane
subunit (N(tm) which includes the cytoplasm c domain

w@ boop/o54ire N-term nal sequence of N contai ns tPEI/US2004/039668
high-affinity interaction site for the transcription
factor CBFlI/RBP-Jkappa (11), which can regulate the
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CH protein, particularly the extracellular portion
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SUMMARY OF THE INVENTION

The present invention provides a method for novel therapeutic approaches to the

treatment of plasma cell disorders. The method comprises the use of agents which
interfere with the NOTCH pathway.
In one embodiment, the invention provides a method for reducing the severity

of plasma cell disorders or treatment of plasma cell disorders comprising the steps of
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severity of plasma cell disorders or treatnment of
pl asma cell disorders conprising the steps of

wa@elhvsnsaseri ng anti bodies to JAG protein. ThePORGR2004/039668

protein is a surface protein considered to be on
nalignant plasma cells. In another enbodinent, the

|nvent| row t,hod for .red ci t
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| L- 6 gene transcrlptlon Fi gure 2.
damfﬂmgne55|ve genetic events in M Al though not every
stage is discernible in each patient, there appears to
be an ordered progression froma normal plasma cell
BRIEP DUSIRIMIEDN OFEHEHIGURES: | rmortal i zed, but not
transforned, and do not progressively. accunulate

c aBigurp dn¥chgmstie tRpressatation of the pRYsielagicrkacivation GNOTCH,
with' GHi A @\E@cﬁégi]%)éon S gcl%'éi eﬁl‘%ﬁz Q@chbég%estﬁﬁ{a! 4 @%Mbssmg

cro- AT S g Al TRUSS Bona
NOTEIS ALTA GD Binds NOPCH &wnmadibtblcaﬂ)conmeﬂ BerBindimgo & AGikinduces

|1 lif d b d
a proaleesis of Sanpmesuiay bist 0Lk SRl G PoRt .
clea\tfeQi ﬁl(jg"ﬁgﬁjl ZC”?S ﬁﬁ{shochﬁeﬁ%’to\‘@ﬁ\ﬂ?ﬁlﬁ:léﬂg%c@Inl:&nrm&’nﬁkﬁeus NOTCH-

in vitro. This nodel sunmari zes the
IC 1qalﬁesa§ﬂdatoebmd i duyrsfregye effestorsevenesCBH1 s telagtivasn feexample,

ni cal ression. Figure 3. Schematic
the[ieéﬁ%@éﬁpg‘ﬁpgﬂnof the sites of action of the
I eFYRMe QVPré B8R %eﬁeﬁH &ehtstin MVIDAkhohigh NDEGHypagbay

and actlvatlon of The anti- NOTCH nonocl ona

discamhl@mdqach patiging, deqre apmjléﬁ tade anipEdquespIqerespinn 1w 2 normal
plas%ﬁ lqe gﬁ h' X ré Hl\éocleﬁg ?r.e 1&8{%119 gh%tgx%gs]féﬁed IRedo

noc onal rect e gai nsft the
not ﬂxﬁ@sﬁva ho@ngNe bﬂleau*sb abnd dsestrnmdny aﬂlmm-mmllmynnm@na

ure 4. |L-6 detec n assa ELIL SA for
whefenﬂ;e gglé%agg ﬁg&inegﬁo the_bone mariom ) micro-€ V1r nment, accumulate

and cause bone destruction; to extra-medullary myeloma, where the cells proliferate

more rapidly and grow in the blood (plasma cell leukemia) or other extra-medullary
sites; to a myeloma cell line, where the cells may be propagated in vitro. This model
summarizes the possible timing of genetic events in relation to clinical progression.
Figure 3. Schematic representation of the sites of action of the reagents we
tested in order to block the NOTCH pathway and activation of NOTCH. The anti-
NOTCH1 monoclonal antibody is directed against the NOTCH1 binding peptide which
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upon various culture conditions: Results are shown for
MRC5 al one, MRC5 cocultured with K620 (MM in an

W0 p®ens446n0 contact between the two cell typesPCEHOB004/039668
MRC5 co-cultured with K620. Figures 5A and 5B.
Fi gur e5A shows | L- 6 assayby ELI SAon various co-culture
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e th
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increpiesi geyt QRSN RLH Mt a1 B by Mialied o
secre\f\{%ﬁ KyaR Q)gseQ’v M%r@%f)ﬁ)ﬁ)gfﬁbﬁgl th e ARGIRSEN1bsEL Figure

nes a vvee gure ows data for another group
5B shdswxdmoalhes @xpmsnomt mmwhe:htlba& seweetion otas me@atredj for MIBGP eells

along, MRS o1 sq- i Vi gRs 16 R3P P WSt (S cuitured

w1th<iéil\@189§6 %h@l%rés@ﬁceldfaﬁ PRGN Qﬁb&@y(MRﬁS cel I's al one,
I's with K620 cells (WM cel W t hout an

. nEEgulre 6AearndeﬁB Antimayeloran dctwnmf antl BEH anfibqudie jpgwo

da f V f

sroufe €L RBRPG 58 ot by SRR M s S g of

hum&ﬂ Y DatMRSRoweld Bigwildn RitMhEiRe &eﬁediwm%aWdthtMélﬁmol

Fi gures 8A-C. | nduct ion of the secr etion

antitoRy §igelapenmouseich reqgited thpgntibady aee p “(@ﬁ%@{# _IRESC by
L

o5 kDA B R B Ay e

grougtwlﬁds}Ealsm?a}m?edseahﬂomsmoatremat Fi gures 9A and 9B.

emi -quantitative

ox ISP TA g AR - eV B eotsnion Poeosas Sl o W et

hneﬁﬁw'tﬁ@ﬁg{cﬁ &fh 1@ REPiSRS YAL 825 & sﬁbﬁzﬂffoﬂ 11 Eb&«ﬂétﬁm%r RIRLS

i cation of HES-1 expression for MRC5
cellscabdries MRGH eeltsmmuKﬁm edlsv(MM Callwlth@llt an} ingert (emvkerh Zedone”)

i s, shown i S
and 5t e h FHELHS TRrite e FOUn o POR S ERIE P RS
celldVRSR, RPIMI8226 cells (MM) alone, U26 cells (MM) alone, MRCS5 cells with
RPMI8226 and MRC5 with U226.

Figures 8A-C. Induction of the secretion of IL-6 (Figure 8A); VEGF (Figure
8B) and IGF-1 (Figure 8C) by incubation of the MRC5 and RPMI8226 cell lines with a
JAG2 binding peptide CDENYYSATCNKFCRPRND (SEQ ID NO:1) at the indicated
concentrations.

Figures 9A and 9B. Semi-quantitative PCR for HES-1 expression with RNA
extracted from the MRCS cells after co-culture with RPMI8226. The RT-PCR results
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Fi gure 10. FACS analysis of the RPM 8226 MM cell |ine
wWith either secondary anti body al one, M2 or M

wornsosasal anti bodi es. The non-concentrat ed hp@r/UsmNE039668
supernatants were used in these experinents. Figure
11A-D. ICfor OPMR cells (MM incubated with

oxor uhi ci n, | l.ogne or j.n_t _ .
e s et Ot POl BTSSR O v et
alon€ bt EMERE ¥ith & MoEclSise RINIS)26 13 stogir i@ Figured2dB.a0.581 and
shown for cells incubated with different
1.0Mcindisatss nambenef cstls @opilliops)retjifcaltire gy top @6 eddRESicells.

shown { : ' |
" Bt P A8 e RPRERRSEILA Iyl MR e hary
antibotig Wloge, 2 of MSmbsocibrahantiboiics HEhexidreatncatitratdsehybridoma
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?%Iglwrc hLAD.dksq fop REMealls KYEN) mmatequg‘@:ﬁbvwmncﬁb“)
ENTI ON ' ' - OVi
o i YT FBF o SE AR EPURRIACE st e
wereClltured chaitteblasts QURIC S En Mgls g 16 datanis shewn for cells

At RICSH! !
incugangs WHRA PR canGaaars o HRo i Bigomsl Hh dbiRAR rhas for
oph{i:i‘e‘ﬁlig %\ﬂ%@é&%étt gv(_)igmﬂ NE BB Yan tidRyTEBHtiBBENS: 2 ASTROTCH-EC

_ conprises interfering with the NOTCH
antitpdy hindBigurEhil €, date isiewnifor the Hec 0f therntilNOT O5f s jbodyalone,

wigurb 5, Mo A, B2 SR o b PAIEY P thu gl
in th\%vl %{éﬁ@ﬁceﬂffmﬂtor e Eirés@ﬁbeaﬁ'@(DX SR drBaritinBA G2 aitibidde (eL8).

any stage of the NOTCH pathway, resulting in the
bl ocki ng of the NOTCH prot ei n activation. In one

w@mﬁm@i ng agents are targeted to the
_ of this pathway. Simlarly,

agenk prdsbtinvention perviledinidhdds dor rodudngthesbenritpof,ioon of
NOTCH can al so be used The_ NOTCH h i S stg)o ip
treatpiegtipe plpsmFiepld disardstinfuch 25 %@Uﬁrﬂlgm ORP £ 8%%311 ’

Ve . L, nelj.cat 5 r j on
redugﬁm% {%@e@f %’I olr;%é%tg?&s ng%% shd c%fl didorder QVREa BN BRI

may p '

( ay a causative role
reduction {iethel tovel afigpndduoéd by teneaigneti pdasmyp aellag The gwthod

M3US .and/or to. th tion qf full [ t .
compriges fieERhE T AN DEC . s s B el or
blockfte! FMER Gl 2 ah i/ ilabeva3RAIENTCHRG vation by

relFfease of IL-6 inthe mcro-environnent supportin

any mkedronens e Absordingly inchufladién thg presgetrpyention aspieagents that

e Gl L L e
NO?%%QJr@tein%ﬁQﬁﬁdﬂ? tig bhe eabyditnent, ke ibientiing agdntNGE Gidgdted

the extracellular components of this pathway. Similarly, agents that interfere with the

intracellular action of NOTCH can also be used

The NOTCH pathway is shown in Figure 1. This pathway can be interfered
with at several sites. Our data indicates that over-expression of the NOTCH ligand,
JAG2, may play a causative role in the development of plasmacytosis, giving rise to

MGUS and/or to the propagation of fully malignant plasma cells in MM (Figure 2).
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such as anti bodi es directed agai nst JA& or NOICH, can
be used. In general all agents of the present
WO pwsnsd4en ai m at bl ocking the activation of tPET/NEIDCH39668
protein i.e. the translocation of the NOTCH IC into
the nucleus (Figure 3). In one enbodi nent, the agent
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provi des a nethod for reducing the e%f
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anti bodies to
h@%%ﬁg ein an%?%?ogl%et [gg]lg stgtﬁlcr)el %e JAR pr O?EI nin
C onfmma:h?belamw#t hhelag,dne fortifterfeniegwvith t}aagté@ifCPWaﬂsxmlae
a. usef ul chenot her apeutic
antibayly Fseree tof xTEc L BamREon AP COH ey Ee ot SPin -
“NOE@@FE&@” 6‘ILhus Ochlsadﬁhb&&ﬁéénftfe@ﬂé@ fHredhicthg thSsevetisy (ﬁhﬂdsﬁla

that specifically bind JAG
cell disortlérs, oarmammlt bﬂplasm@ oelt disorders. Romibmly, inerather sgbrdiment,

the sl Bt BN O 7 By Pl B & b8 prpisipec

c th AR HRF BRB6Ethehl theTvitiohPgowdssd inathbé farirbjuetdg thet h
Vari ous adj uvants maﬁidbe used to. lnc;[{lease

t
sevetltyeofp Jestna ntlﬂS@éderSr eripRAtin s plagmis Al disgrdsts qomwrisg the steps
of ad(sng }c%e%g gﬁ%o AGh %’r@lilg#&eﬂl dydrqhﬁ idsQo 'ﬁ{m Protein in

|nco s such
comBinbtidr with b yhémothelapesisragacte Aacdaxamqala; Ufmﬁlﬁﬁﬂ ehemurrbhraa@ltlc

IysoIeC|th|n pl uroni ¢ pol yol s, pol yani ons, peptides,
agenp}s dogybitins,  keyhol d | i npet henocyani ns,

di ial |
"T“ Eﬂ%g%@%gam d%ﬁf ﬁ%ﬂtﬁaln Mt et clbLHI BRI GMERE S

suc Pe Calmette- Cuerinj and
antﬂxodyfragm erg singiecheim v, Hab”, (el hod., that ecifinaliyeind JAG2

| muni ed su d
or s R fef o SRR LR G erp b Uk eI ey
acm;a[{gﬂ;bqﬁm,g&pt assay (ELISA) using inmobi I i zed
proteins. If desired, the antibod nDIecuIes directe

agRolyslonalxagibedics disechdTeHALE grdhe bg prepeesg by
.__fromthe fr
immynizing aesantg@mal?][aét 1%1 the r@c n. I(}/ﬁdé’fsa)klg Q(gh\(] ggg%er? to
incréddé eiEBAamagical ﬂ:spdﬂisa,l cn:pelmang gfstiertast spacles mm ocluiizg but
antibodies directed toward JAR or t[w NOT%H can
not limijed t9dreund's (complete and incomplete), mineral gels such as alummum
hydroxide, surface active substances such as lysolecithin, pluronic polyols, polyanions,
peptides, oil emulsions, keyhold limpet hemocyanins, dinitrophenol, and potentially
useful human adjuvants such as BCG (bacille Calmette-Guerin) and corynebacterium
parvum. The antibody titer in the immunized subject can be monitored over time by
standard techniques, such as with an enzyme linked immunosorbent assay (ELISA)

using immobilized proteins. If desired, the antibody molecules directed against JAG2

or the NOTCH EC peptide can be isolated from the mammal (e.g., from the blood) and
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produced by standard techniques. Briefly, an immortal
cell line (typically a nyeloma) is fused to

wo yoophdays es (typically splenocytes) froma naPemEIUS2004/039668
i mmuni zed with a JA& or the NOTCH EC, and the culture
supernatants of the resultlng hybrldona cells are
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| s (unfused 10 enocytes die after sever al %@{ o

of an@@h@rﬁmw@ynape Yiens mavbesysstl Ane fus
oA RS AR A oronu

myeliimmlﬁﬂbal ”H{Hss nfyetonwhmdweb aailbblatrobi thd AhiEran TyphEulture

Collﬁriﬁmn, (éa."ﬁ;'gs) Egﬂ( F;l?yp ﬁyﬁ?ﬁ%ssgﬁqllg\ger %\aﬁ%?ymﬁloma cells are
fusegltci)ﬁllbg@nsl‘g &oEﬁe?ﬁﬁﬁ?Ré@&h?ﬁﬁ@glly@dilf{hPE(G")' H@Sﬁd&ﬁ@éeﬁrsl ng

sisto and i sol ate nonocl onal
resuhmlgl flooal thesfudﬂyn sortbem sedgsteﬂ wsigo AT magrtiumovvbich &illsryndpsed and

wnpiarepi ey SrB PP eI Gt o BRI i SR g,

beca%é‘fil'e? grefl{o@%ﬁﬁbnﬂéd) anybithLells prodatiag abﬁonmmal aédmbody
exa e is single chain antibody fragnents, i

of tteamenum exsedetgsied bwscmﬁmgi the lh.\/hrﬁi@rrerﬁuﬂm@ Salﬁ?rﬂla@ﬂts for
antﬂi;c}#1 tﬁ%ﬁt id FABD g)r E Zr:é@;],gé % Sﬁsuf% Lho0Yq B fOBGy.

e spec “har acteri stics. SCFv
Ehm@mﬁnmhddMQﬁdmhw;ﬂqmdanhmaﬁmﬂnewhyng the varlable heavy

(V) andvariable Iig hai.n .i mun ulin es
t odft Hieratiye yPEEPHied @@Pﬁ?@ Aoy -SPERTERPTIO RS S t0
i faxt &rh¥lBatorial
1den%ﬁlg{§1 %ﬁlgﬁ‘é MRS P 5ntfRRiel By BEREHEES rdcORIB atoria
immunoglobulin library (e.g., an antibody phage display library) with JAG2 or the
NOTCH-EC.
Antigen binding fragment of antibodies can also be used. An example is single

chain antibody fragments, i.e., scFv. These usually comprises the entire antigen
binding site and are the smallest antibody fragment that retains specific binding

characteristics. scFv are produced by randomly connecting the variable heavy (Vu) and
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anti bodi es, phage display |ibraries now provide a
mul titude of scFv froma single source, allow ng those

wowak/opEsd mal bi ndi ng characteristics to be  PCT/US2004/039668

simul t aneously selected along with the genes encoding
the di splayed scFv ( . Pavlinkova et al. (1999) J Nucl

s G Py ) P P 3P

flexi¥id k& SWhieacks @blcelile@ban felBdncelatani exlsﬁ@moﬁﬁcﬂerﬁES
Hoogenboom et al. (1998) hnpunot echnol og

antibpiiegy @hages@ibrlgy Hbrapepiavy pEpvides Iaﬂksif@derfsf et fra{?oar %{{l%(j? y
sourcgan@iég\lziﬂ% ﬁ}%ge P8 ?)Hﬁﬁf@lﬂﬁﬁ?%hgrg@%ﬁ?tlc’ﬁg B8l snﬁtﬂtaﬁ@cﬁlsly

oV or reducing t
selec&ﬂ\aﬂfﬂg\yltlofheogenésr ababding theaﬁsmdt}&d saF¢ €l. Padiiigomd et d (1997

Nucl ey ARG SRR Siseak (B0 (i Rs 10606 e B AR e 1
(19955Aé:51 Wu’ﬁ& h5. AE0A %:15&11@611 @l (wé glmwet 3420624-628;

he severity of the plasm cel i sorder. The
Hoogenbodmat ﬂs(1@|98)a]mnminudgchimh>gpr,e41t1320; a}‘ﬂiag@dlamW af Beptidespnd

I,n pharmaceuti ca cceptabl e f ns that ar
protejsy Plﬁhofarﬁ?lﬁf@?%‘atﬁ%@/?)é% oﬁc?(#%%%% ﬁ)gg?l n the art. :

The, MNPt oRfh&WaYmEMRbE i folided faeadiin the B@/eﬁtyesie:nt

i nvention can be adm ni stered by any standard nean

treathonumivaf plasmiatesllalisorders; Brametipd goBRIES admanisiging an %niléwdy or

m.ni stere
s e e R DS
amotifls gﬁﬂﬂglsgﬁic?égﬁ td l%ldﬁde&hé)éeveht}cw thé phagmh geli Hmbrdes The

r
annh%aiés oF antthorly Grazmgnie kg@gg;@g{n?ggeg&eg%nﬁm LoienHle

NQTQFE G 8% ‘{éﬁ%ﬂﬂﬂ i, b sRfilcad nphﬁsaﬁa TRINOTCH

diS8rter s 'to nonitor t elevesof circulating Ig
pathtvhyitnterﬁerﬁfgcageﬂte df thy prdventnimVémgioarcan pe adminigerefl by amystandard
present, i nhventjon al so rel attﬁs to, the onbl negegse of

meags QMK NN tTEos FERROHETEh e RESRLS I ATTHYSETS
1ntra@5}%du9 oslitesh sdlttabfé’%‘ﬁaﬂ%%ﬁﬁ/c%gce{rﬁéﬁs tihescirtiB6dies aife useful in

ot oxl ¢ agents could be observed at | ower doses if
reduantign]m Isvels eﬂcmtﬂdﬂlulgﬂg thratis trodiiasd byfthe melignass plgsma cells.

vention. Therefare &
Therﬁ?"é?fl"&‘@d" P Flé%t(‘?gngﬂjee Elggﬂo r%?gh% o apeud(:lgi)%c'o(glr
JAGRYRAhS treht@lent 61 4 Gdstha €611 disordbit igkeimdnitesthe ésvebfdfeirtulitng
adm nistration of an anti-NOJCH EC or an anti-JA&

Ig tlahlsmb?sh!{led ihe melignael Pasin sellduce the side effects
associ at e t
L
the GiVISOTAPEEr Aiti-TAG2 atitodizsi &t veayarbiseryyd tuhtrthei effectatof oytotokic

ti-NOTCH EC -
ageris b pBSCFS A Ko R MRer LM PR he
pres%ﬁéﬂeé@%nggﬁ%? 80 oHO&AbORHEhT) o FEARIES RSP to reduce the

derivatives such as reclimd. These
dosecafin dhemotherapeutic agents that is required to obtain a desired effect by

administration of an anti-NOTCH EC or an anti-JAG2 antibody. This may help to

reduce the side effects associated with the use of cytotoxic agents. In another
embodiment, a greater effect can be obtained at a given dose of the cytotoxic agent by
administration of an anti-NOTCH-EC or an anti-JAG2 antibody. Current treatments

for the management of multiple myeloma involves mesphalan, doxorobucin,
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adm ni stered by standard routes either concurrently or
sequentially. This invention is described through

wE2@spsas4 present ed bel ow which are intended tRPCDES2004/039668

illustrative and not restrictive in any way. EXAWPLE 1
Thi s enbodi nent denonstrates that |L-6 secretion is

devargebisopphriomocind el Sch o SEIRIE JEBACek B -

admﬁ‘éféfe@ﬁ%}r&(ﬁﬁbﬂ}ohﬁs biier Mbh@ﬂf&nﬁy for sé@eﬁi&ﬂl@l oped a
co-cultfure in vitro assa fibroblast ce|lls and

ouFhisrinventfings dy@mbﬁéthé@l e%nrﬁ%f@teéxbélo“@%&c g
. aIr e MRC5 fi brobl ast
mtendé‘ﬁ% bei 1H%Str§se‘g¥l? 3e§rEE i%{%rlﬂlaﬁ?“}ﬁg'se experi ments.
Culture wells were seeded with MRCS5 cells. Upon 70%
confluence, the cells were irradiated to stop their
growth. Cul ture nedi u@KM—fected for MRCS5 cells
Cufﬁly go&&%ﬂ?c{l%rﬁ&ﬁt%ﬂe %FII[ tchr@tl}M K elibitdd HyeM®A cells. In
I ne

co- cu ure but separatéd from
ordert toelembystente thasBI-6 secastiinds aglireet donswmerpetos J A&Z\Né’éh t he

expr%s\éf)p Et?éller]}gﬁf te)gl&éwéﬂ(m;%pp a\gﬁ&@ t@rs&%razl )Gﬁd %gaal ysT g fib ﬁbroblast
cells@hd MR RuRipg ﬂq?ﬁchSl? lihed (k10 oV &1CiGRAs BAG as ﬁli?éadly shown)

i NCr ease; secreti on whereas the sane co-culture
We used oMRES rftba@lla% ecl\wbemaq hieededayss(in thtew@@eawyts Culture

wellﬁggrgls%%red)(ﬂﬂaf I{d%? é; oft %g‘r/ cto'n?lﬂeﬁ&@ F };élﬁ' W& %ﬁ’éadl?ted to

stop @Heire%&wtho CuRGle medimntwhe coiledtat ﬁ;vaR@Srmm culﬁ)@ﬂ\ﬂm& 20-

is enbodi ment, an anti - NOTCH n? oc) onal % body
culmwmbeMM@eﬂllwr@rWr@u I@PERTithon MRS Hon Gt argaapom

themcb 6%1 igst égsc? Hmﬁl gg Egltnﬁcgc@g eﬁ@_ OQWOJ&R%Z%egeI@@%\Pe% were

assa&dt_ll @Mhe cﬁ)ure ilffedums SA;/ shivan i Erglhra 4, thﬂ: cormalturesdNIRES andthe
|'s wer.e

|
MMispiBadserd 2 § ol HOTEHE T e bR VIR b 4 g eulire
w1th§5%nk5/£1{ac%et@égﬂ th%&g!:fll BOGHQ AR giably Aedyed(1D.-6 ddretidf,

e resu ese experinments (Figure 5A)
unde:t]‘ilmng tHeateed\/ﬁ:&rthd; Heb wisascdndmayelomeicpld ggpvith.ofadkiset qoptact

R cul tur.es, -6 rel ease was reduced. Furthernnore,
withyt CéBFGEYIFQﬂ’in? ' the 1L6 release fromthe fibrobl asts

was proportional to the amount of nonocl onal anti body

added to the culture nediu showi ng that this agent
vvas abl e to bl ock the Eﬂﬁégé@@n a specific manner.

B T

the N@@@Eﬁfhthv@aﬁ Mixis aﬁhltlb&d}f @03) ha beacrasad eghisst NQEGCIdh qutlde

and lchogsﬁggd ?oelslgck the bmdmg oig JAJ}E toV\ﬁOefCrPﬁ (‘i:lijg,lgutrclaJ 5)e dl"he: assay was
similar to one described in Example 1. MRCS5 cells were co-cultured with the myeloma
cell line in the presence of an increasing amount of anti-NOTCH! monoclonal antibody
(5, 10, 20, 40 uM). The results of these experiments (Figure 5A) show that when the
monoclonal antibody was added to the cultures, IL-6 release was reduced. Furthermore,
the reduction in the IL6 release from the fibroblasts was proportional to the amount of
monoclonal antibody added to the culture medium, showing that this agent was able to

block the release in a specific manner. Thus, by blocking NOTCH activation, the
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another MMcell |ine, RPM 8226 and when the
co-cultures were incubated with an anti-JA& anti body

W@ kBF/0544be |1 L-6 secretion was decreased (Fi gurBCBEB$2004/039668

Simlarly, other antibodies directed against the
pepti de responsible for the binding of JAG to NOICH ,

3 oth ! fort oL ng oL SA '
releag; QLGSR b VirioB e e intE 2 o e itelipl O Bilitar,
effec?ﬁlf %@M%@@%c%&l SH0V6 Wae E&n (i BUVIR C3 Jcell EXANRIoETltutdd with

exanple, SCID m ce were used to denpnstrate the
anotled Mt cebiflinenREMAI26rmed whientthe ¢recilioTesvers apnagter fvith apo.

anti- ot R TBg T2 BB, e St eridte 38 SRRl
othel-ARBHAES Bi¥ectddigaristiht pepideasivnsipiear thedadingof ING2 to

These | ong fetal bones were inplanted suhcut anegusly
NOTGHIG and stheragantseintegeyng Withdbis ﬁmﬁ’sﬁ&fé‘fli%‘hq’eé’é | gges\%er e

injected in t [ j ce
shoul T sl et AT RGP L) ORE PRl (R ) e o
nonitored to assess the devel opnent of subsequent MM
in the fetal bone. Mc ' Eanspl anted fetal bone
but wi thout MM sanpl e were used as controls.

Bl a0d; ied 3irete thed¢fRieg bf ByR T
bl ie}g%gs‘%{]a{cl%}éé@?gggﬁ 12(‘: %%edsggge%ég?d tg ELI SA assaya;i%me
fn

withwas NOSIGH patiway itf vive. 8GID-dTu wisgarererpbiained @ flloyes

to five diff t MM les h i fi
wesksopitpimen frie TR e Spirgned ropf (R ool Bafidttely .
Univbsityt Whhidbtd ) S chreie alv A anese 13hiefetd) bonddGH&elimphitedasb-

used in the nodel described above. As sho in Fi.gurde.s
cutagepualydn €317t HdDamice- RemaHiroavn VM RARSESIMPIGH PEqTs Ay ccted 1n
jvity in.th (0] 1 - 0 I j
e 350 bt At e IR Bl AP S fand 0 St
wer®menitsreate kst nieeddvelvpment osaksegnentdvibl inrtbafetal bane.nMage
i sotype antibody. In, Figure 6B, data i.s sho for to(gle‘
%\e%éﬂ??r fre

withfgmspleetad dialhons but wite APl plegtefly e Use
Blodd s%?&rﬁ Gak %@ﬁ%gg;ﬂ}?@lé Mee kirdish %’3%1&&1@ ahe1h 1818 vare

I'sotype an oups A and correspond to SCID
asseBied ®yiBTj I8At shywg Wag deteddahia fiveroubof avemmice conrespending to

fivelpreaYNh Rt dB LRt SR Eeq i pGnfeat fie bing Bisessy tnduged
bytié%ﬂo?i%&?on'\@ﬁtﬁ@}\mmme@@%rﬁ the isotype is rising

Icates no effect of injection of a non spes?lifi C
antThoadti-NOBSH1 MAD nyas aisedoin the mpdehdsawibrd abamy éis shagn n

. ecrease by,..502 tf_‘ Levielet 66t 89rouns
Figif S o0t aeqT LA, iab B arBimBHERY st SyifERand 2Gouy
of tidhts 8 Asee. M?ﬂr@@AJ diteRtshewn 6fr o/mvesk trested twide a Weaek sine

i ncrease and then decrease s . .
treated three times a week and one treated with an isotype antibody. In Figure 6B, data
is shown for one non-treated mouse, one mouse treated twice a week, one treated three
times a week and one treated with an isotype antibody. Groups A and E correspond to
SCID mice injected with the bone marrow from 2 different patients. A detection of Ig
in the mice is an indication of disease since the Ig is produced by the implanted MM
cells.

In Group A, the isotype is rising and indicates no effect of inj ection of a non

specific antibody. When an injection of 2x/week was made, the Ig decrease by 50% of

10
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observed. In another group G oup E, the control is

seen to increase. However a nonspecific reaction is
wee@y/ohase wWith the isotype. Both 2x and 3x/ weRKT/US2004/039668

increased slightly to decrease | ater. These results

i ndi cate that dependi ng upon the particular

e S 4 S B AL 580, KRGS 0 5
diseadeu Ay hergart 1ln3£ct161|1 eﬁSK/vm‘ekIWasﬁnad@ gt i 1nbmasel drﬂdhasé@mase/\is

have been testing the rel ease of VEGF and | GF-| by the
obsa@¥¢bnal cells upon cell-to-cell contact with nyel ona

celth Snothé: H5% NRGhe Etltlol ié §26n BSindedle! UBHeverh hon-
Ot i oA

| ayer in our ‘and a myel oma ce ine Is
spedific cattiormris deemrhetr@mthﬁhet isetyWRCBpthelx amdn3mgxz®kl iheregsed elightly

cont a between the 2. ljines. These two.cytaki.ne
to dEReHse e et TpicR ey hay deheiing Phn e S Rat
thes@fanﬁ'BHdtlésR:]aﬁ bEVSI Bt 1685t SSAMNMR thOiddhGseS 7A and 7B we

have shown that co-culture between our MRC5 cells and

aMM cell line induces secretion and rel ease of VEG-

and I_GF- ) I_n orde_r togm%igle{} t he i nvol venent of

JAGR in the induction retion of |L-6, VEG-

andn b&ditibn toudyisgthatredadehd IMEGh obeld vitrb Agsayj Wl have been
different concentrations of JAR Pe tide. This peptide
A

testipg thesleasrial YBOF 1vad BoRd; bigthe sgpal wils ypepesligreell contact

witlfﬁ&élé&%ﬁ%]&%@%#ﬂ? ?‘ﬁ%@% gélﬁﬁﬁ%ffl’é;a sstgﬁnea"ll &P 1@5%%& ffihes and
a mgdioma celhlife GoasiltBredan tbpef hedBCS pallowmg telBto-adi@entaat

| G- | t ted by t JAR b t.i de,wh
betyeraibed 6ol fvion [PE tWReBIoEIeR BTl APELE TR & e
the éé\ﬂemﬁh%‘t Sfmihp 1‘11991%15’@ &4 leBMmtlfigurW& @hd 78! 948 ’haife!1

ne W th our induted paracrine hypothesis. In ord
shoWn that so-cultiat betwden own MR bt lsand etMMesedldingrinduses Se@‘éﬁtt@d

he MRC5 cell line with a MM cel |
andlr&ﬁaeseog&%é# \%gﬁhid the in vitro systemfor 48 hours
of 16 kded k®ascfithif thd ivSlvemBE: JTTTACR-16 Yhd indectidh JTddseERtibn
lines (MRC5 and RPM 8226 the MM cells were renoved

of Thbel VRIGE ausisIGExcL +wie instbatedsthe MR CRelh lie with differentrna
cond AR AE e o

JAGZthitvstivaes NOT(R uptabintergaivn, Widdlshintubatedwhe RPMiGSl\Zﬁ cell
and cl assical .targ

lineayith s seps@epiide Lshoread Fiantsdor {113 stonasts VECE and
IGPDLEJQ%%{YQ%L g%hé PAﬁb %lﬂliﬁgﬁé lt@é @gﬂ%ﬁgﬁe& %ﬂhfthélﬁﬁétﬂ &l
linerHekéas theRPMIrER2iEn s eoumésd it MM cell lre, i line with
our induced paracrine hypothesis.

In order to test whether known NOTCH target genes are activated upon co-
culture of the MRCS5 cell line with a MM cell line, we established the in vitro system
for 48 hours of culture. After this time of co-culture of both cell lines (MRCS5 and
RPMI8226), the MM cells were removed and RNA was extracted from the MRCS5 cells.
The RNA obtained was used in semi-quantitative RT-PCR experiments to determine
the potential transcription activation of the HES-1 gene, which is a well-known and

classical target of NOTCH. As shown in Figures 9A and 9B, the level of HES-1

11
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fold increase with 1 mllion RPM 8226 cells, as
conpared with MRC5 alone. Al of the JA&R detections

waowees/opass or med using a conmerci al ly avai | abl ePCT/US2004/039668

pol ycl onal antibody. In addition, nonocl onal
anti bodi es useful for interference with the JAG NOTCH

ath I t ed. & i nali
trans s RS SPORAR D iR of KRS tfie i b e
cultuteSwithld2r SSREAMCRAEEWRECRRRNDId] RBFMI8128 J¥(ls here Wed ehd y 2-

JAG2 bi ndi ng peptides were generated and cagp{ ed with
fold iKtrehsewitte] walonREMERZ26 dells encampasedwih MRL2 A998t i de

t o, genper at olycl onal ' : S
e i ennlie L e N R L
po1yd‘16rﬁ[rhﬁt%dgﬂnra@hﬁioapﬂoﬁmxwﬁ hﬂtl)tﬁa_dgiaers aselff_usml immtfet;re]mugiﬁi the

nyel ona cells to create a ridoma_lihrary. .
TAG MEBGHgnitvas oy ara 56 sokareso Ea BFaLIT F AR g Beids
. li.br ar ' ; . _W’ TONISH -
lmmwlﬁ%ﬁrlééétgﬁ AI _ge%u%ﬁncg:g\g ?‘ﬁ%@%@%ﬁ S\}rijéis wer e tgét ed by@%l?lél?\
OH @Bbb _ﬂymgn:m;at Bﬁfﬁy,ml ugm@gggemidewemge@erateg andeeupied ;Nlth
obt ai ned .nono¢l gha ri donps that .reacte YR
KLHyYhics 1ot impaen4ea ah GFe onoeaen penas ©Reikat A hgong' Y
: t SEMARI 183 SLIRR Splednt fvelgidhaned
antlb})g%e.sﬁ%‘{usrgﬁ?@gtvi%gndag%aZ Nag?%téhjgg}(l ggsnlaasin)dl\/li1 (IegGI ) was
fromahe aiisdlscutl theTtedls aveamfuisebwith monse mysloms qelis ) HEES t he

PM cell [] d i e [ Fi 40V
e
usin% A6R Il RS esbRing!Ter shige MabGHteatihdimiduahcultuees were tested

reatment of plasma cell disorders.. These data
by EBBHbmed pumematanis weie (i v ar ROV inge o Rt

st.ropal | | t . - n . 1GRE
mongo g By o e fiahit b B RS LA bRl
showddat Igﬁlo_,er%agngn figAl ahd 2 thek gawd oixed isignalg evithslgivhand lgéil.
anti -

C ti- tibodi t ducge .
Purigopsen ot AL 345 kD s Vel ke 3, BhG et o
werd B o R A R by A e CPup
Accodiinggy, iiseseventébodidstcan belufedrforidtenferanse snthithe J 4GHNOT CH

cells with different c ent.r at Lons
pathpgy g g treaiment 8F plg¥na 8%{;‘@?%8?{? Le[?l?séac(@ a\/\(ﬁg%g% 0 st%étre ve %er
the ﬂl@@cpﬁﬁ&%ﬁﬁ ofhe! stréiabceti8 ot the(IGIrbteirs s@the MPhcellasan be
observed to be about uM When the sanme experinment was
targated.ri ed out in the presence of 40 g (27ng/ m)of an
anti - NOTCHEC anti body (FigureHB) the I C50 was observed
at alnost 10 tinmes |ess concentration of DOX i.e., at

0.1 M Wen the cells BEAMPDOEYbated wth the

anti - NOTCH anti body al one (w thout .
This embodiment demo%/lstrates that the combined use of cytotoxic agents and

the anti-NOTCH-EC or anti-JAG2 antibodies to produce a synergistic effect. To
illustrate this embodiment, the anti-NOTCH-EC antibody or the anti-JAG2 antibody
was used in combination with doxorubicin (DOX). The OPM2 MM cells were cultured
for 48 hours on fibroblast cells with different concentrations of DOX. As shown in
Figure 11A, a dose dependent effect was observed on the percent of living cells (by
MTT assay). An ICso was observed to be about 1uM. When the same experiment was
carried out in the presence of 40 ug (27pg/ml) of an anti-NOTCH EC antibody (Figure

12
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DOX), no effect on killing was observed at 40 ny
(Figure HCO). Simlarly, as shown in Figure 1 ID, when

w@edob®ssetr e i ncubated with DOX al one, no effecPCDOS1006039668

percent of living cells was observed. However, when
increasing concentrations of the anti-JAG were added,

ercent of _ljvin S see
118) Mgl wporseved et e £ Enes 155eS R aRr Ba dEDIRERE: ot
0. 1uﬁbiﬁﬁ%€’cﬁe @éustv&‘e@é BicEPREEWithahd &ﬂiiNQfT(I}h entibodi By (‘(vdhdua
. These results indicate that the antl-

DOX(),rnct drfﬁacam killh@rom dieearnd abdtikeFigwd 1861 ovisiialy P‘é{n in
istic
rizu P BB B E RS e b B et ot
hvmé Bélﬁ WaR\Bran, Hé\@é*ﬁdr Nehdinderehang canesnttatiohhiestbe anti-JAG2
nbodi ments wi | | parent to_those skilled nchj}ﬁ
wereatdde(hﬁd: rstesht eidiving @Qiﬁ%fﬁsse% © qesicard A nBeeffﬁFt
an’u—%@% gtﬁt%% y ai\gp%)gxgas é)g%e?@%d %Ehesg%gﬁ%e%&%gls }if %ﬂgg!}{':tllg% d8t§6

not sﬁowiﬁA Tﬁ)éb@resﬁtsﬁﬁahﬁ‘ﬁb ltteat thi arﬂi@?ACtE e6tha aniSNQCHPHtE@r PR
Geip 1295- 1315 i n Hemat ol ogy/ Oncol
antibeyles Rxhoni oL ser Bosancespe it o e Kt Bh e

Gammopat hi es and rel ated di sorders. WB Sabders

editions. 4. Shelly LL, Fuchs C, Mele L, J Cell
Bi mhlelspdcﬁ%eﬂmmmpﬂts a(@gramtpdﬁg illuptratpghis dnvention, routipe

modiheafinds s eaediimgns Wil ¥ appadga tise SRLALL! o B god such

modﬁicat?ons\ékéjfn'te@ihgétd\& whRidahs SdpKof thtihvelion. Today 2: 425,
. Artavani s-Tsakonas S, Matsuno K, Fortini ME.,
SCI ence 268: 225-32, 1995 9. Mele L, Gsbhorne B., J

Refeou Physi ol 1999 Dec; 181(3):393-409 10. Gsbor ne B.,
2O e L. | mmuni ty, 11 653- 663, 1999. . Tanura K
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pharmaceutically acceptable carrier, wherein
adm ni stration of the conposition results in reduced
w@reosisasi ng | g produced by malignant plasna cBCT/BES2084/039668
The nethod of claim 1, wherein the antibody is to the
extracel lular portion of NOTCH . . The nethod of claim
., Wherein the antibody is to JAR. 4. The nethod of
Claig$:ai m 1, wherein the antibody fragments are sel ected
fromthe group consisting of scFv, Fab' and F(ab') 2.
. The method of claim, wherein the plasnma cel
di bor deA methedfarirplusingythe ssivariarofnentratmentofqepiagiataly

. aof .unknown. signific . | ad :
disofifri iy mistia s Ee 18 of A BRIRE G hnh iy noving
malifRnPplsRh cells2 b Fodposiar &intprishey andntibodly oi a dritigen binding

anti-NOTCH anti body A6._ 8. The net h8dﬁg cl a&ngﬁ
fragmpretledreof; fisecie fopbelGxtraseliplaresioLANOA (B LS 49 JASZ B
Bt h | aj . _ = . 7 s
pharf it RS el CantP U O DR BBY kool
in re@ydedicirsilating Bnprodecpdibyenhligoa phisenaecells.desi red ef f ect
in an individual with a plasma cell disorder
conprising the steps ofadnmi nistering to the individua
theg cyt ?PQﬁeﬁloﬂQﬁ'&iaiﬁrlgwﬁé‘r_eﬁmlb RAENOYTis B tha BkirgRNular
bi ndi ng fragnent thereof directed to the extracellul ar
portiparf NOT@H1.NOTCH or JA 32. . The nethod of claim,
wherein the antibody is to the extracellular portion
of NOTCH . 12. The nethod of claim 10, wherein the
angi bodyh sndiodlAGRimU3 white e bheisbdsfis e BAGR.10,

wherein the anti body fragnments are selected fromthe
group consisting of scFv, Fab' and F(ab') 2. 14. The

met hod | ai 1wher e n.: : '

et ¢ 1 SR st Wl B8 BT Em o S QiERtd
frontHhs REWD ingiBiifig 6BsePe, FabSand@biet hod of claim,

wherein the anti body is a nonoclonal antibody. . The

met hod of claim, wherein the antibody is anti-NOTCHL

anti bodyry a6, e g ofTJl]ﬁmnf LR iPThe PlaahiR cbl.disA@sred Mufthe

~antibody 1s a nonoclonal antibody. 18. The nethod of

myetdraa on thénooldrenl gammbbhathyp of wkndynisigrafitancd AG2 ant i body

6. The method of claim 2, wherein the antibody is a monoclonal antibody.
7. The method of claim 6, wherein the antibody is the anti-NOTCHI1
antibody A6.

8. The method of claim 3, wherein the antibody is a monoclonal antibody.

9. The method of claim 8, wherein the antibody is anti-JAG2 antibody M2
or M8.

10. A method for reducing the dose of a cytotoxic agent required to achieve

a desired effect in an individual with a plasma cell disorder comprising the steps of

14



10

15

20

25

MorMB. 19. A nethod for reducing the production of

I L-6 or VEGFby fibroblasts which are in contact with
w@2awsesass pl asma cells conprising the steps oPCT/US2004/039668

contacting the plasma cells with a conposition

conprising an anti body or an anti gen bi ndi ng fragment

t.her eof re extracel | .
anERRE 105 R e BB B ERE it 8 ol g By B
bindih® Regmen Ieredfitireoted Nothelxfrad diumy bﬂioﬁroENOT@-IAgﬁIAG}fz

for Treatnent of Plasma Cell D|sorders <130> 03551 .
0171 <150> US 60 /525, 212 US 60 /567 469 <151> 2003-

L2 85 e e Aol e

portidiﬁ?fm'deng pepti de <400> 1 Cys Asp G u Asn Tyr Tyr
Ser Ala Thr Cys Asn Lys 5 10 Phe Cys Arg Pro Arg Asn
Asp 15

12.  The method of claim 10, wherein the antibody is to JAG2.

13.  The method of claim 10, wherein the antibody fragments are selected
from the group consisting of scFv, Fab’ and F(ab’),.

14.  The method of claim 10, wherein the plasma cell disorder is multiple

myeloma or monoclonal gammopathy of unknown significance.
15.  The method of claim 11, wherein the antibody is a monoclonal antibody.

16.  The method of claim 15, wherein the antibody is anti-NOTCH1
antibody A6. '

17. The method of claim 12, wherein the antibody is a monoclonal antibody.

18.  The method of claim 17, wherein the antibody is anti-JAG2 antibody
M2 or M8.

19. A method for reducing the production of IL-6 or VEGF by fibroblasts
which are in contact with cancerous plasma cells comprising the steps of contacting the
plasma cells with a composition comprising an antibody or an antigen binding fragment

thereof directed to the extracellular portion of NOTCH1 or JAG2.
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