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capacity. Mre specifically, the cancer stemcell hypothesis proposes that
there is a distinct subset of cells (ije. CSC) within each tunor
(approximately 0.1-109% that is capable of indefinite self-renewal and of
generating tunor cells progressively limted in their replication capacity
as a result of their differentiation to tunor progenitor cells, and
subsequently to termnally differentiated tunor cells.



[006]In recent years it has becone nore evident these CSC (al so known as
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PEG CD46 or CD46 associated with a targeting noiety). In other selected
enbodi nents CD46 nodul ators may conprige CD46 antagoni sts which, for the
pur poses of the instant application, shall be held to nmean any construct or
conpound that recogni zes, conpetes, interacts, binds or associates with
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expressly contenplated as being within the scope of the instant invention.
In such cases the reduction in frequency nay be determ ned using flow
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exanple, in certain enbodinents the preferred nodul ator nmay be engi neered
to associate wwth CD46 on or near the surface of the tunor initiating cel
and sti mweatelxiie7subj ect' s i mmune response. | n other embodiSa®N0SI4Bhe
nodul at or may conprise an antibody directed to an epitope that neutralizes
CD46 activity and increases concentrations of CD46 substrate in the tunor
m cr oenvi ronnent whi ch may i npact signaling In yet other enbodinents t he
di scl osed nodul at o act eting or a |n the C4
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[ 022] Beyond t he therapeutlc uses di scussed above it will also be
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a hyper pNoF ?Qlerlapﬂ%pra S @@Podilrﬁerﬁs@GH}Vé&teoranrbé@atmrﬁ@r@&fa coBRpyiigi ng t he

steps of n ng the
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and a light chain variable region amino acid sequence as set forth in SEQ ID NO: 205. In yet
other preferred embodiments the invention will be in the form of a composition comprising
hSC1.N149 antibody and a pharmaceutically acceptable carrier.

[010] In certain other embodiments the invention will comprise a CD46 modulator that
reduces the frequency of tumor initiating cells upon administration to a subject. Preferably the
reduction in frequency will be determined using in vitro or in vivo limiting dilution analysis. In
particularly preferred embodiments such analysis may be conducted using in vivo limiting
dilution analysis comprising transplant of live human tumor cells into immunocompromised
mice. Alternatively, the limiting dilution analysis may be conducted using in vitro limiting
dilution analysis comprising limiting dilution deposition of live human tumor cells into in vitro
colony supporting conditions. In either case, the analysis, calculation or quantification of the
reduction in frequency will preferably comprise the use of Poisson distribution statistics to
provide an accurate accounting. It will be appreciated that, while such quantification methods
are preferred, other, less labor intensive methodology such as flow cytometry or

immunohistochemistry may also be used to provide the desired values and, accordingly, are



may be readily performed using generally avail abl e comrercial technol ogy
such as automatic plate readers, dedicated reporter systens, etc. In

pref erredwontbediamyat s t he detecting or quantifying stepPariuS2aconprBse a
reduction of tunmor initiating cell frequency and detection thereof.
Moreover, limting dilution analysis may be conducted as previously alluded
to above and will preferably enploy the use of Poisson distribution

statistics to provide an accurate accounting as to the reduction of
f r equenc§*Presp Mpntmpléte iahPFing Wk Ahe sqapeff degintant fieRtgio AN 8182558 8% des kits

t hat ar erdds@folin frBquehy dhyps s HiRAdsiARNbY QY boRguRiansiPdboassoci at ed
di sorders such as cancer. To this end the present invention preferably

provi des ImRUBghistachemis! defsaimepftyper cold sprfiice mapkeg kagrp£e ergichforttviaait i ng CD46
associ at gtigdhsesders conprising a receptacle conprising a CD46 nodul at or
and instructional materials for using said CD46 nodul ator to treat or

di agnoselQlhe CD46 seahs boingthedprdicset debodim¢me 81 thoitiant iprefien cedpréwbodi nent s of

the invept} hgaogé SR ﬁz;kstaséopﬁteaﬁgeﬁ@}A[o%r@a‘ngsaﬁl &iga%ﬁqaamﬁém tors as an

i nstrunment use dent i i'solatl nge sect or enri thing
popul at i offiesctive arsebp opuCBRE6 tmsule»tbr tournsobjectin m:eaitthmg)f@@iefeby therfamggdneyef hods

such as I en a ed cel medi a

secti oni né’H) i Iﬁ%’g’]ngigl Is lg%ﬁ é%’élh%g tlhe re (ét}orng ghen‘tl)mgéf mlt’attmgt)(i‘elfﬁguenﬁ%fvght

i nvent i oprefesabdly beedtaohirted uamgmihmdonm vtvdémtltliﬁg/dhhlypn ambysatl ng, sectioning or
enrichin popul ation |n1 t he step of
cont act | Ry Z ;o hgPebelc BT g it g b St B oater 2 g h ot

f or egoi ngpdnsh@dlsdmmrtyatared:mm;ﬁ)mﬁmc&lmsssod@afememeaﬁlotr)ﬁerp&hﬁfﬁiglcfellgatel ons,
general i zati ons, d om ssi ons,  of det consequent |y, those skill ed in
the art GACF Sighredle) thtars wyelvedya lgﬂtﬁsa?&gy of wariopy proplagipi Yieroegifisalty: the not

i nt endedmtsl@n@i@phd&tl@lﬁ\Mné&@éﬁtéd'l}r@hbbvﬂﬂ}at ik h@hinRSREST Fvafi@AlNERSaryaIBiadvant ages
of the methods, conpositions and/or devices and/or other subj ect matter

descri beawﬁ@?t@rwwqdp%g@&wréb@a&a@ﬁt‘mwﬁgeﬂ?@I&Hélalaﬁﬁmg@os@ttlaﬂ@g ¢ahls Kesr-ei n.

The summRfhycel e REQ¥AERS thiforl iliLRALERs) 2 TR &Rk Aefing WIS RRL ﬂealucﬁ
sinplified ?‘eotrem tcﬁlat(ggdr?é f(l)Jrrlt hler deSSC)I’I beé bel ovvgl r%n% he Det‘Z); onor

Descri pt Plgpinatiog of repioafeipRingor plancing pb g é\ﬂnqromp@fg}gthHg/orl&yynqdefatrxgrt@goror
essent i akenfrﬁ@fghm@gy @fg. Giltfic&d aff@;%f#na%um ot TSR Bk, 11%w forliit fi}ded to be

used as an al I n determnlng ESCOEO aIITE SU]ECt matter.
BRI EF DESGRIFTI@NNGR of SP4E pGURES! dl[s@rsqrs by @Bibiting tamdrigeBesi® pinoar,

respect i mwmartc'eoe& grysio%&fo mgagtgs Ofnd %ﬁeﬁagp 25 L9 e%b%a@e%s Bk &i MR

speci mens from pat S W t orect cancer’, rea t er, or non-small
cell | ungyowﬁoema(yﬁm@cferbk)lpmd qnathlesme—rdtard @Bd6 modiated &gnalmgrtlaalt mag fiegr af t

tunor sp mens fr col o tal. cancer cells anc r. cells,

br east cgnce O(v:vgf IIQu,n%her A Wﬁﬁf AIS e iun reggtﬁ%(ggogeﬁ%? §H4§€P§R%P§’g “Lel s,
ovari an manmery medH/aL mdfed:ohﬁaadle&t pmﬂmycame;eemmahﬂl slls(ﬁaﬂﬁzaka)ng th¢ 281 FI G 2
provi des flo trlc enr i nt of tunor
initiatih éﬁ@ ﬁ%‘a% (f?écrﬁjggpérglﬂr’?lﬁyc 16 graéﬁh%dls‘gg‘?rﬁé’i“?r% hag Gpg 5ce
antigen ﬂqE@A)u,stmGt@moﬁiﬁdlaﬁﬂg&‘H redc804 arEi| c@upt% oEcshpiedeitt) @WréNdomet ry and

fl uorescence activated %: sorting (FACS) data denonstrating tunor
per pet uatqdHy e CaPLBTFHCY f6‘ft CD46hl cel I's by serial passage in nontraditional

xenogr af fo18pdel $hus, another preferred embodiment of the invention comprises a method of treating a
CD46 mediated disorder in a subject in need thereof comprising the step of administering a
CD46 modulator to said subject. In particularly preferred embodiments the CD46 modulator will
be associated (e.g., conjugated) with an anti-cancer agent. In addition such disruption and
collateral benefits may be achieved whether the subject tumor tissue exhibits elevated levels of
CD46 or reduced or depressed levels of CD46 as compared with normal adjacent tissue.
[014] It will further be appreciated that the CD46 modulators of the instant invention may
be fabricated and selected to react with a single isoform or a select few isoforms (i.e. splice

variants) of the CD46 molecule or, conversely, may comprise a pan-CD46 modulator that reacts



WD 2012/ 031273PCT/ US2011/ 050439 [31] FIGS. 4A-C graphically illustrate the
effect of irinotecan on the frequency of CD46"1 tunor perpetuating cells in
col orect awocarosi273 [ 32] FI GS. 5A-C shows CD46 splice vaciramstolil®sd4dy m
expression in colorectal cancer tunor perpetuating cells, tunor progenitor
cells, and non-tunorigenic cells; [33] FIG 6 depicts quantitative

real -time PCR data depicting CD46 exon usage in bulk colorectal tunor cel
popul ati ons; 2%;4 FI GS. 7A-C are graphical representatlons show ng

respect i FASSPCIASss Sriisemsor alf ok D3P serrms i Moroipgriiealy aslbclasgd @ﬁfjﬂaéféht and

tunor celd forfhfih Ge ﬁx&hple@@aesve@fafeﬁemwmm@%@}%%u@dm@l:smwe eldesa fld
neur oendocrine and non- neur oendocri ne subtypes (FIG 7B), and ovari an

nor mal awfjlesEdie thapdey mﬁﬁrwqu@lqsﬁhﬁmeﬁ@lbltﬂ[ Bejingty gbice gAiagis4e-e- gir aphi cal
t
repr esen%{%&l‘ﬁ@ @§or§ﬁ]ﬁ)éﬂoﬂg O?WB%§§15ﬂE‘ hgf ar%éﬁer%@& h&&ss Vil A)gé]élsall (51946 ?(?f&tn?s::l G

exonl0 i respectively, col Srectal adj acent and tunor ce
8A), panGr@akpes Inor fHis issigeitiemtt with despentdy the aisiagt ipfentien mbatdwho\menand

onor ool FORED bGP MRGRGC atifhus A oo AOW VBT SRR AALAGERC BT,
illustr atniay\gpri/erusehmmehﬁcata'rgnrs thdt pEPitE fanthé dditiesrednctidh GRtuoelipsnid ¢llG. 9A) and

killing pf K56 oclonal, anti-CD46 anti bodies able to
8 Ie X)n canﬁ%rrr?

internaliz CElemysaé]cong%f’ry an & °e“tp°8%‘8&¥ "®onj ugat ed to Saporin toxin

(FIG 98{0151 37] AE&(ﬁEnglb/ i@A-sReqedathistelirhdie theusvediien @ﬁnpﬂxs&rﬁbaamm acid
sequences th a ht chain variable reqi ht een

it Sor or enatioEan 8T G hheab s etttk O B gl R L he
Exanpl eslnhﬁmlsmlﬁcb@s]ssﬁ@ wilhldhean choleldpliad @riaathP@fermpmewmea«amm
show ng, respgiﬁlvel , the genetic arrangenent and the heavy and |i ght

chai n CDRA%Bytréted drogsthy grqup senskiingAigt RieD-&tDAF andCDAPH NP getPtheTscr et e CD46

nodul at ogsbddnRémd @6 pRIh: GlvERRE cBmpHRSs & MdaRd o ﬁeztd?xg alétﬂﬁsm |1@§eeh %{e?éoﬁ‘ [ 39]
FI GS. 12A and 12B graphically |IIustrate ELI SA data show nal i ndin
glag 6 (FI G

ant i - CDA® A SINg gdMmaEdstssing aNhoapeyficrlinetieqprg amgunfof p pusCPAG NS

12A) andotﬁem&h{%ﬂscﬁﬁﬁlﬁ&sﬁrﬂétﬁ&d m&&ﬁ@h@ﬁ&%&&ﬁ%m hElQ ng of
anti-CD46 antibody SC1.N29 to various exons 40] FI GS.

13A and a@anw@gp@@them@wwalﬂx ¢ffpc vt amaqupeofra P& r@o@uﬁt@r thatdmanmerpecifitatly
sequenceﬁég&at&%t ﬁ‘%é’Y{ﬁ‘o ngv%lg% 198 and SEQ ID NGO 199) and light chain
E

(SEQ I D 200 vari abl e regions of hSCL.N/1 (FIG 13A)
and t he el ei cOter theetndf ramrmamaovmhtlsxeqmws abifitytdﬁdlehmv),sectrsmlzi@sm 202

and SEQ ﬂ)(PCMI 819 %) ﬁ@%ﬂe:ﬁ%g%g Sh%ulglvglsl%fah%wagbﬁ le szlpn%ltaneous‘?'Es%&e?m%Np

vari abl e réegirons o wherern sequence as by
Kabat et in@latingeedls.uSakdrmhulfiedtive\WDADB 24 uD3dR ?éfﬁlbﬂlsﬂﬂﬂgbhﬁﬁﬁ)ﬂﬁﬁ prove to be

particularly effective when used in combination with standard of care anti-cancer agents or
debulking agents. In addition, two or more CD46 antagonists (e.g. antibodies that specifically
bind to two discrete epitopes on CD46) may be used in combination in accordance with the
present teachings. Moreover, as discussed in some detail below, the CD46 modulators of the
present invention may be used in a conjugated or unconjugated state and, optionally, as a
sensitizing agent in combination with a variety chemical or biological anti-cancer agents.
[017] Thus, another preferred embodiment of the instant invention comprises a method of
sensitizing a tumor in a subject for treatment with an anti-cancer agent comprising the step of
administering a CD46 modulator to said subject. In a particularly preferred aspect of the
invention the CD46 modulator will specifically result in a reduction of tumor initiating cell
frequency is as determined using in vitro or in vivo limiting dilution analysis.

[018] Similarly, as the compounds of the instant invention may exert therapeutic benefits
through various physiological mechanisms, the present invention is also directed to selected

effectors or modulators that are specifically fabricated to exploit certain cellular processes. For



[41] FIG 14 provides i mmunochem cal characteristics of twelve discrete
CD46 nodul ators in a tabular format; [42] FIGS. 15A-15C represent the
measur ed wOf20r3y276f nuri ne anti body SC1.N71 (FI G 15A) pamdistéwa/obasawni zed
anti body derivative h SC1.N71 (FI G 15B) against four different
concentrations of antigen, and provides a tabular summary including the
neasured values (FIG 15C); [43] FIGS. 16A and 16B illustrate,

respecti vel a standard._curve generated. using the djsclosed npdul ators and
e pl asHEMEBn BLstt 1 AERBRCGINS Gle B 6 e e oA S e LB B BBl ned

f r om heatbhy o bbihe@fths s@fde paiht it istitfngrctmend dRMla@me u§edre dpnasd @ and
extrapol ated fromthe standard curve; 44] FI G 17_is a graphical

r epr esenteRASH HOPIcEembRilimes hpimadipiopmay Rampfiss @p 8P ICHIB Sidaan aRitws t o

functi onmagnc@igRl CDY6 RARMY and MERHGE caREALLALIADA/LbsudRah heishHiY
streptavidin conjugated to saporin; [45] FIGS. 18A and 18B illustrate the

abi | ity ®Bfcreasirglineay whisH n@pABPIsheiandingr B epothersmeiodineenis thrdismesed expr essed
on the c f . it t f .cells while
. ﬁ’lt)liul%Hfs K %&@G%Ieﬁﬁ ré}ﬂqnﬂﬁg'ﬂf& @D@@Asgoc%?% Jéllgl %%E?l@hf‘\ﬁ

| entiviral 1nduc . O are relatively i nmmune . 6] FIGS.
19A and MgBrighdnapreriate tat @OREsand thyeritoo isnapfimitheé to ang particulinvedst df aptianan

medi at e I i I f..str i di n- ZAP
Con] tgat B e e B e R s e R BB B O o
nodul at of019FI G WidA) suaind fainatortkipecfairgicindsdunansdy kat dnchsef dnestdimeisyareredi at e
208 dopi BeoLRL ABFFDS by PRE sk Rt Tomreot ERbeustit i e usiler st em
cel | s wheffininifttihg 2@ apduavalytdfifeceffaaountal at lasst dhesitduasiethgn@old abdulsoRs
conpar ed a cantrol id FI G 20B denonstrates that CD46 dul at ors can

Gel by ol Pecheb fentiierts e At RS Bt SEr ondRM ARG compar ed
t o chenotbes apyciatddicorddcdMpli&h: %@@be%@s@ﬁng IR e aMERNT I ¥l ti Ve dniagdtict | on
[48] In a broad seg}igdngenbodi nts of the present invention are directed to

novel COEM iFBRfONGE fPYoHedlai¥e i n treating, managing, ameliorating or

preventifgit he BORUEXRREEMBbdiMYREEDISchf iBVatibY frodideOme@b& Jf Rflidciana cancer.
Wt hout wishing to be bound by any particular theory, it has been

di scover Bgraphyhereindheisdosed electRstiye afBdsteapdost  agrtddad timg fpllayies syingial

retardi ngrolddRY (e 9", OMbutbuRRshelid, FaRbh BPsuPerN @Ik R & FdghvE UIMRAsk 9BBki6n 6€1 | S as
well as altering the sensitivity of such cells to anti-cancer agents.

Furt her , the funkpagnassy r Bich Sherapeyticyegimen waohezdatnisteed overarpsripdofawdeds.at of or e
unknown i i, at.k . uating cells
{(Ej%*ﬁi{%ﬁ%% WBhhs &Se?vgﬁg %ﬁ%}f&%&r&é@ﬁ{}ﬁﬁﬁ ee@b%jm%!ri'lg!?tl {SQ’IE?{X%@{) 9

(TPC) an e protein kr . IS rega een found that
sel ect edprPpiQlgciicaly, to ghiigtenetattasimand/el lugroorec@B@re. dx prteder ehlendaneds thevel s of

CD46, in i i.fi plii G i.ant s ] red tg normal tissue as
vel | a5 SreneE oS BEEl oy RSBl R Ber WA RS PRBR i el TRt gen <
(NTGQ cedrrstatdhagtastsget her conpri se nuch of a solid tunor. Thus, in selected

enbodi ne CD4§ conmpri.ses a.tunor. associ at e rker (or anti and has

been fou@gzt 0 pg%?(?ln eatﬁer%‘?efl%%ﬁe@gls%ﬁ%e talbf?‘(')erlg¥V Al 3Pk P’iegﬁt,eaggﬁg%’ti zation

and/ or smp@rassiodhe GistahPlavanidn melydt askdne apkast aDddeelhied ekauat e, iievel s of

the protein associated with.the surface of selected cells and in {he tunor
i o7 oA GBI PRt et PRy 157 SO P OB A RERl t ot
CD46 is appakiaphhypesgoliRtatite (i9érdéraasbulljét 500Rd Gxte®nNtomprisinghi@sstdpdlot:her been
di scovered that CD46. nodul ators, incl udi n% Fc- CD46 constructs and

i mrunor eact i ve anPagbiest syesagple fxm sabPESEt 0 the protein), may be useful

in depleting, sgngbithAindthe RbicFampleiith at (BHYAE BD46 hRRLIAGFAXW Ny, prondting
the differentiation of, or otherw se precluding or limting the ability of
t hese tunor perpetgigetinggr auintisyingthe D44 aoghlgron psseepted itk thegamplel  t unor

growt h Ofoxgecur §RAGRethdUs %a?%E 'egs'ﬁgr discerned in conjunction with the instant application and

may be readily performed using generally available commercial technology such as automatic
plate readers, dedicated reporter systems, etc. In preferred embodiments the detecting or
quantifying step will comprise a reduction of tumor initiating cell frequency and detection

thereof. Moreover, limiting dilution analysis may be conducted as previously alluded to above



[049] I n preferred enbodi nents the CD46 nodul ators of the present invention
w Il conprise nucleotides, oligonucleotides, polynucleotides, peptides or

pol ypept iwo2012A8198evi ousl y al |l uded to and di scussed i nPdEsR0111080469,

sel ect ed enbodi nents di sclosed herein will conprise antibodies to CD46 in

conj ugated or unconjugated fornms. O her enbodi nents of the CD46 nodul ators
wi Il preferably conprise CD46 or a form variant, derivative or fragment

t her eof i ngcl f or 6 fusion construc CD46- Fc,
o6 s ar Rt T Fmofay P LsE ot Eoran BT Har SEE 1§ pros A sppte

CD46- cyt gdcoxitingag@nhe re@lidtioh of fréqueady. ot her enbodi nents the nodul ators may
operate on the enetic | evel and may nﬁrr se_ conpounds as _anti sense
'F

const r uct®@# si RN sIlEN&Ihe PEpfat l”iVRIélon 8 Pruideg Sitngaiasmeeibdubat or s may
at t enuat @aagmsgﬁ@%hmormg%@@ms Iag)slaagﬂéd albNE hchoks c&ﬂé@PrToOtﬁfsl%ﬁ@ HRbgcel | s
and/ or associj ated neopl asi a through conpetitive mechani sns, agoni zi ng or
ant agoni VeRilos ereseratdy Poaidsnanyartigle obmapiaaere wepfdrfotbagnesinger tsgaties €PA6 cel | s
(1 ncl udi I r m of
(16 modal S o e daer g s rkhulR R o Bto AR Faniuhfor PO

di scover inasriglh g asigR s4ifl €94 modhletoa ta traat o1 dlwpreetb«i: ebdo nivatiatpddisorder ar | y
preferre od | I

odul at of 2 hnd- PRer pefBd HRBLINETH AP AL R o DT R 8 £ ng

cell s. Adischpdetl ntmeluldiosscaustséadtremblenrséfuletbyidhm'rfgeihgt,iscﬂiﬁd@ mnhm@cmresmdmg)atr bl e

Wi th instan nvention bro 1y u t hat soci at es,

b1 nds. " cbla DL e AR KR PG BR A EREE S SR RGBT onat 1y,
pr gv: df,‘sadtloﬂte@celrl]egdttﬁtglrgEACS}]ortlw&Dme@etfa@ﬁctiaﬂd[tg]g cel I f requelncyt Exenpl ary
nmodul at o i sclos erein e,.nucl i.des, onucl eot i des

pol ynucl @gﬂddesAsﬁ ¢ {gdeT BYF&}S%E E ‘?‘8‘3 e fnsgagy t“é{f”ﬁ BrefiEEEdd 2nbodi ment s

the sel emb@dd oDideH 0, SsoMtink, géamrngse eanﬂqrrtgcacb 8lati6h SHHMBoOhitihiFALRAE €eact i ve
fragments or. derivati ves t hereaof. Such anti bodr es Déﬁbe ant agoni stic or

agoni st i compsis gy e qf ORHEE SH SiraqriRibalngsels Wiht SDAP Modhiaios conpat i bl e

wi th thepobmst anthd Y0k N é’MnHtar?mh§&)n§@ﬁ6b)¢%§stsfty|%h§plﬁfémn's5' ng CD46
itself or a reactive fragment thereof. It will be appreci ated that such
CD46 con&etnrtabr%wﬂfaymt:dﬁﬁrlpwfrdaerl@nnﬁnbtnérﬁéosaﬁhﬂlé@w thea wabanpessiakd thet

donai ns fi @rmtmr mnata)ﬁp@@t1¥ qﬁas%nttteaaed'trmyrr%&%ylhmn i ScbcREpt i des
or biol ofgr cal résponse nodifiers. In still other preferred aspects the CD46
ef fect or e@ﬁurwdlaémragw of|thecpehedsseonzpopitiensedngd/on 8¢ wicea srdéortylther situgct entiet s t he

desired Iy tible with
the 1 not Sne FaReRin EIAEAR HphHSh e Rdohing O LE REn TR SRS TREIIRS L1 &1 Bt ed
not e, t herofidéd iovntragluck selestpool qoesaptsiing singpliGRd & rmokhy Iaatfolrtls:,r dGodBed

ant agoni g t| ies, t ed.definition of
cacht or pu s Ple BRAEF BRI A st S BB MY RS e

| ar gel y ¢sn¢rmabfﬁawgeahhecthMedtshbgeqama|ueseer ioft intbided di clsod aram aghsk shoul d not
be construed. nar u i ctated the context. For exanple, if a
poi nt i s‘5 Kﬂ@gl?%ﬁﬁigfﬁoﬁﬁ F%l &%ﬂ%ﬁd SH? tg‘t‘s it is also applicable to those
anti bodi es of the instant invention that happen to be antagoni stic.
Simlarly, the ter m CD46 nBRIEBDBSRIENQN oF $hy FigurResde di scl osed CD46

ant agoni and nt.i bodi e ngd, ref rence t atter are al so
appl i cabﬁ%E c%:’)‘g ‘?tg%e?lﬁt ree&etcéne?y’ ot Bre é%“r“dd%t? Oggmgﬁt‘%rxstsfon&G
[ 0521CD4ﬁ)l1d$ur6dr$ped(rﬂﬂ\MfroaSpaﬁemb fatheologdcat tadterpbrodse tanca@t ovoR-smatl ckiluagt ype |

t ransmenbr an in that js w del ressed but has a nupber of isoforns
as a r esﬁrtefg?@?%@?*r?a‘ta&e’&%rrv{gm@é{aﬂﬁwﬁ d‘e’g(r%b%m%fﬂe&lﬁmngb BRIy osi
et al., dacenanspapeaddincck@bids, bRLH cArdeiells, %@ﬁl&)mll whi 1&hg tscériRelpy, por at ed
her ei n by reference inits entjret reported detectrnq fourteen isoforns

of the nflapamacellsipyanianganses cglisganddieady mesk nees celis{§l% 1§ene | ocat ed at

chr onos oy 143 2FreNd prhGRs 90Sr ﬁl?ft% SIS iNEFI G tcﬁr)netrrc\éﬁnantén%mgm&nnw geluce
mul tiple transcrrpts encodi ng the various protein isoforms. O the 14 exons

conpr i si 9¢Ys triee grdrparfagermagise P§6,telﬁahel’ék%lﬁfécelm@g%ﬂ@Séd,r@é@ﬁ?e@dr@%ﬂ“[ CD46
protein ﬂO§9jf or rrPIGSW@ﬁr@%v@)fB forter %n&ﬂﬁ&}gﬁet\{é% 'c@\gltéﬁ M h(l)r'txﬁga:ACS)
serinethreonin-proline ("STP") |>’| ch regions, ea

hyper var dagbidmanytrating ttthteorrppm‘«‘@ﬂfrmg @pitiitref CRAGheells by a¢rd11 Q@S@n @m)dtel t he
transme r 6, while exons 13 and 14 encode the cytoplasnc
tail "ﬁdz&g‘?lo %%thi]%{?d ’ongest nMRNA transcript, variant A (NM 002389),
cont ar ns sequences fromall fourteen exons of the gene. Variable splicing
of exons 7, 8, 9, and 13 is believed to yield the magjority of CD46's
fourteen isoforns, with the predom nant observed protein isoforns of 66 and
56 kDa arising fromalternative inclusion or exclusion of exon 8. Alternate
|nclusron/exclusron of exon 13 Ieads to changes |n t he encoded sequence of

. Y b1 . T



WD 2012/ 031273PCT/ US2011/ 050439 [0531As set forth in Karosi et al., CD46
MRNA i sof orm D conpri ses exons 1-6, 8-12 and 14 of the CD46 gene

(equi val ewm0d 20/B3¥3sequence NM 153826, encodi ng t he proPernshin1/H2R598) ,

i soform F conprises exons 1-6, 9-12, and 14 (equivalent to the sequence
NM 172353, encoding NP 758863), and isoformJ conprises exons 1-6, 8,
10-12, and 14 (equi val ent to the sequence NM 172356, encodi ng NP_758866) .
Mor e speC|f|caII | ecul e conprises four N-term nal short

consensut®3kpeaf quséﬁ)c &B’vﬂlﬂc@%‘/ iflustigerihe cffrsheli iHaotecen op dhediqqaency of GD463, 2- 4
l'i nkage tapRebagyat @nseintct;@%eta{sggcgorral ns are encoded by the first six
exons of the gene. SCR2, 3, and 4 nodul es have the C3b/ C4b bindi ng and
regul at ofd2hct i FIGY 56d93 shayes <3 Greliesarianiisafernt ¢reresom inaokutcal srndersiemaences
di stal ofe Rftin@lEIN NS joflelfs OfndGaaRLE ggul atory function, The
menbr anef)epgr oXI| ngc esxt ra(t)cgﬁ%g%flé)_r t?sé?’qdlence &Eg@gleé gsy the alternati veI y
utilizedlBfbns FL® talepists|quaniateg ognl-lide HCR dugradeploying CPdo sydnatsege, infralknl y vi a
0-1inked For the purposes of the instant disclosure the
term™ Og&%agn?{[ﬂ&géeeﬁﬁ)epg%?og’l’nean any protein as set forth imredi ately
above i ngl3dHi ngFEﬁ‘@z 780 heeraphicalrepregemtatinmashowe@ciespeetifel g grpedsione COE6  as

wel | as any.nucl Cld eqguence ncodl rot ei ns li.ce ants
or fragnBnts e e0§esC to era\fvl weusht i??fﬁﬁ%‘@‘?% &Creﬁ%&ormggdﬁf?\éﬁg ed
her ei n atunﬁDéﬁls 8 hée6éndvérine dndh@aeuyoendaititiel eubdypgs AEGETR), bldeovariat @irMal
peptide o 6‘{ nucl |c aC|]§i @e ce that constitutes or encodes for CD46. In
pr ef er r e¥f? Hﬂ?ﬁré:e% >marker will conprise the full-Iength

gl ycopr ofoss ( VBIG S 8A-AhreQraphRhl 16Fre SeRtak i sh@wlﬂgw@icﬁmUme shRAABM:s
t hereof. Even nore Preferabl y the CD46 protein marker will be present on

the cel | thalfopRuEexsn QWereg??Fté‘{?ﬂyeHOIPﬁﬁ%’r‘P(ﬁ@ﬁ]i @J%@}tla"‘bﬁm é%llsdﬁIG BA)-ot her

preferr gﬁﬁeﬂb&dﬁmaﬁ@ dcBR abhdrbehoRBEIK R nWirbdnd6Q R ah& RorPndibeh @ Fin@Gibd pegquence
(e.qg., MRNA) encoding full length CD46, a splice variant or fragnent

t her eof . <F[I@g?§31>wrtdwvrieebr&§maltaéja9% apg Wﬂ@ﬁ%bl(ﬂ‘ﬁeéciﬁarl ants it will further
be appregjgf ed B ohhgd SB4G: Rshilapie %fe%elﬁ)eftlohpmukt%IBEMterhél}ﬁgmﬂ Qeomy be

fabricated and selected to react wth a single 1sof splice

var i ant ) angibodiessia| ke C?WI@&MﬁlﬁsklﬁfﬂgtOﬁéﬁmlSmmw&ﬁ @Owlonelmmve@%‘hﬁl y, may
compr i se, ainhARs RS iR RLAEARAY ahe! al I of
t he CD46alﬁlso®orarrs NDF & épe !é(f(%nca Ia ,{P}ﬁ)tﬁdzgllilb %?‘Z}O\r,lgag&drmﬁ%(%rth in
t he ExanpB:es bel ow, discl osed nodul ators such as antl bodi es nmay be
generate ds thdmsunsth are eX|b|ted
by si ngl @3“7\& i Cg (fl\sgﬁlgzgn gro%lgg he nnglglc a%\l% | Cmé))?c(:)l se ueh els(())nsf eavy an

domai ns lighathadum earmbhseglmecbfaxghmsrsdlmxétblam -€Ddb aatﬁHodeDihGlateelmhdeBec(ae g ,
exons 1 ge) %H %’é I1;|(:ant Wth respect to the instant invention in

t hat , SHY “?We %fﬁg‘Fse E'Bel ow, certain splice variants have been found
to be pr E)Be]r abImcexp[,eas@dlB)ﬁreranamfbrd@ayatﬁﬁg MR wasg, td@p&oﬁpﬁyltth@getnaﬂicgets t hat

provi de for the se ive r Qn turmrl ge frequenc and/ or

depl et i O?Fa('i‘\ge”&%\’ﬁé‘e*t%%i‘Wé‘e pé‘h }8)3[5 %ﬂ‘?nces[aggTﬁr}eﬁ%éi lynunber of

bi ol ogi calghtwrmgcm@eDmmdmeeﬁ 1§lettéd :Qidtdﬁﬂle& s §bed rRiRY EQflmM/Qsl Keih;nvol ve

regul ati on of the | s%}] h maj or__i nmunonodul atory function of
gtgpit

CD46 i nvidPYlkes tﬁlé“fsr éﬁfﬂ%‘% eaélﬁﬁileﬁéﬁtﬂ%%\ friashravting bigding ef 4n§i-¢PdHm

danage byhibhe CMPN IR ST N te%ﬁ&etreg%ﬁ ofCPab gmef 11&5%@%@4 Bichimune
response of higher eukwot es. Specifical is a cof actor for Factor

| medi at @arepﬂn&ltﬂe@p&ﬂ@ aéaashawg@ﬂncbrtﬁﬂflaém46@ﬂ@wiyr$§1w& taneria4 D4t has
been shoyn.!gi@cijpyate C3 convertases, nolecules that cleave C3b into

i nactive fragnents, and thereby protect agai nst i nappropriate conpl enent
activati®A0] On FE;‘S d3A nnd 1 btespachivelnitlustents trrondleiy aciCDabanaing ecid egutates t he
acqui red, I

prol i ferafjtfigcw)?r[\{th {?ﬁﬁ?gere flglgta%ﬂqﬁ)t fc\)I\F/\b/a? ﬁn&:]?"fﬁ * @%@%Nggﬁéée%nﬁil atory T
cells, c3EQ®&AND: Izpl)cshaabictgmnxeﬁhml J7 b(ﬁ]i@t]%\n aodl theangdeicacidund smmb atid- 10,

o | v g R USRELBOL Mo SOy VAR REHTRE R RO Y °°°
r epr oduct(4aingd SEQITDEPS: 205) t’éh'elbfelisglﬁﬂﬂs dthSepanuy Whciemaié EDRGCEMEnas39 seens to

be hi ghl Ia enta and may serve to protect the fetus from
i nmune r 8??§ﬁﬁ§gmiﬁé g?"ne 57] CD46 has further been shown to be

ubi qui tously expressed on nost normal human cells, with the exception of

red blood cells. For exanple, there arg reports of strong expression in
epithelial cells, noderate expression in | ynphocytes and endot helium and
weak expression in other cells such as osteocl asts, osteocytes,

interstitial cells and nuscle cells. Due to its w despread expression, a
nunber of hunan pathogens have evolved strategles to ut|I|ze CD46 as a

e e Y )



pat hogenesis. Mre specifically, recent data have shown that CD46 is
defective or conpromsed in nmultiple sclerosis, with IL-10 production being
severel y wopaizstBn t hese patients. This | ack of |L-10prpraseetiosn3pr obably
participates in the inflammtion observed in patients with multiple
sclerosis (A L. Astier, Inmunology. 2008 June; 124(2): 149-154 which is

i ncorporated herein by reference). In sone cases it nay be that
autoreactlve anti-CD46 antibodies are inpairing the normal function of the
mol ecul el04h ¢ hEIGf eFrviden nmprreiemispichpaeirddicael twalye disergledidos such as

t hose degghiihesd u'i‘@'ia%hﬁr?o%é(t are within the scope of the present invention

and nmay be used accordi n% [59] In addition to its presence on nor nal
cel |'s, Ci948] expF¥ssildp-1p \re?resendye measured ez of myripepntiody 8ahdeét §E1GFor

exanple cer
(Thor StEIf%'{Sgd\C[)lgtﬂ%?l gﬁgﬂ%\%ﬁ@%g{%ﬁa@gggm% (1998 g%ﬁﬁagﬁn@fﬁ?ageg%gt Cancer
Res. Tr eatncerBtibdf agtigen Fdd pyqvidss h tabtcobumreat alclwlargabe me¢ancdeatuet (F&G..
Cancer Rgﬁa) 50: 5225 30 (1990); Koretz et al. Br. J. Cancer 68:926-31
(1993); Il etal. J. Surg. Oncol. 64:222-30 (1997); Bjorge etal. Cancer
| nunol . [OABIrunoF I, 16A3nc18l58 Qmst(aleg%))éqtivélyngsmmlmdemrw(e\gan@aabumg tat. Cin.
Exp. | nol . 113:173-8 no Res Cell. Mol.
oo . 10tadseq duad e gl <onfRER T e EBag mERERG: s, 70
14- 25 ( 1&:931)1&)0‘, frére Redithg auit&ts {nBlpaticnet suﬁ“hrmgl_ﬂ&bn vhribne siéopl B30 a33 2x thpolazzd00) ;
Gorter e{E Lab. Invest 74:1039-49 (1996)); pancreatic cancer (Juhl et

. SuPy. thegytpngprd cgwen00. 30 (1997)); and prostate cancer (Jarvis etal. J.
A| | er ay Q4un. |FIGJ|]Q|1S D apiNA %eprd?&ﬁﬁlﬁoa)depx&mg&hé 4880 ot tHeldikcloSCBA6 Res.
60: 3429- 3434 (2000)); see also, PCT WO 02/18948; PCT WO 01/88537. [60] In
the ti memeiHuarsieBinglionasitarecing aggnisthroyel perligien of selh deadersing susplayiBdi es t o
CD46 havgy t@dﬁ{ﬁ%&@rﬁd These include: E4.3 (CD46-SCR1) Sparrow et al.
Hum | nmunol 1983 7:1; ML77 (CD46- SCR2) Seya etal ., J |Inmmunol 1990 145: 238
J4/ 48 (OI48L SCRIYCSP&&ARab! &R illaptrate the py rﬂf therigtrsaBFD46 gy dulappgo
(CD46-S 4 | mH316
( CD46- %écx S? g’rﬁfﬁ C,gﬁlg %l(pressém)n]thﬁg]ar Qﬁifa&é 'Z:LFW?OI&%IaHJ ﬂ@dlgtle (Cgi%ég“f}é‘%g?%
etal . Fegells whige hﬁml‘hraigglgc@@%iareTM@Jﬂ@m@DAEIGS@E)} Cho et al., d | n Exp

67, 6025, (1. oAb 01 1211 L1 P Mg Gitdo QRRLFDE ofngMnang hytfisnd '

7,744, 87Bcdiate hﬁcowtompcxtdenwmzrkc@mpmtfamaéidattmroéistmpwmerAPenrgegatSemmmer ally

Lovel and
et pe 11 oSO SE e e a8 irs 2m e TG OAAYY B PRESIRE bodi es
in the amodeaentifondylmetiatd kiding@aotd dlﬁersﬂﬁanmoxagoprseﬂlshwmepﬁat domai n ( SCR)

IS provi n ontras t o any teachings
of the pli(zﬁg]r ar%IGgJH@‘&ﬁ?‘&%‘? %3@% I%Ofdp‘%gﬁg@?(’ B REFWAREBIECt hat are

parti cul @nter smsea‘eu&, wheeintFG oA sﬂl@wts uféwffettruf&neaﬁscngecmebchxﬁato@radc@ﬁ;nesai tal l'y

t unor per et u ng cel I , ther Eb%{ ilitating the treatnent, managenent or
prevent | ?b &8@ “mnétﬁ}t?fé asfc %‘é)é? gancdg|ay umorgecyprancedid |y

i ndi cat eﬂcﬂeasefpaﬁgra%weemlvm vheﬁ@oﬁlﬁmﬂtotchahotﬁaeﬁy floe. t umor  cel |

subpopul ations express CD46 and i ke nodi fy | ocalized coordination of

nor phogen signaling inporta cancer mcell self-renewal and cell
survival . Thus, in pref eh‘?@ Prg)@d (?Fg'diﬁlalt"@?‘godf CD46 may be used to
reduce tumpr injntrba;dtleg cell frequency in accordance with the present

t eachi ngs and thereby facilitate the treatnent or managenent of

hyper pr oi%$ler at Inaeredseagegmbodirays gdhq Rrenhiar@iiAn aterceiet innoyFhsD46
L1 G TG RGOS RANANDu b MIPIRS BEILRLE 1 LSS FPC 1 e

cancer stemcells or pro i ferative tunor pr ogenl tor cells

(ter rred h&mﬁ@gghfermvecdqsor@gwﬁe@mg ene?:ralWyh%lbmfhmgéo ke bavind b amyiupasienylar at i on
(i.e. t?le(ﬁ?% ha@fbeél cﬂwokergd'ma{ thQHlsHBs%ﬁmoﬁg{ otr@fnre é&géﬁﬁe@I01r%]%?r t{ﬂ‘ﬁfn
dlsclosure he terns tunor perpetuating ce s an cancer ste
equi val etumoagrdwieandisd mirséids pmeetr@lharrgjembtlgenheqeés a5 welors\abieag the senFGvigh f f er
from TPr t 0 r i tulate.. i ti.on of
tunor  cenr et EsaE B anl ek i PR L SR P i BRI
capacit yheacsoﬁdmm)ﬂmdswmpledodymc siesoriatiort treanesaplsalacttai fuoror pérpeauaing kelisg TPEsarges
t hrough mce) .of | ow ers of is ted cells., As w dlscussdln
ror o dot BF Potsar b o S SRc b B e U JoSteeldnt gt Sostipa mRCe BEFRGE
appropriate cell surface markers is a gliable method to isolate highly
enriched cell subpopul ations (>99.5% purity) due, at least in part, to its
ability to discrimnate between single cells and clunps of cells (i.e.
doublets, etc.). Using such techniques it has been shown that when |ow cell
nunbers of h| ghl y pur| f| ed TProg ceI I s are transpl ant ed |nto

o o e e o,



[64] As indicated, TProg are al so categorized as tunor initiating cells (or
TIC) due to their limted ability to generate tunors in mce. TProg are
progeny oVOTPQ/@mf3are typically capable of a finite numrb&EmUSed11/050439
non-sel f-renewi ng cell divisions. Mreover, TProg cells may further be
divided into early tunor progenitor cells (ETP) and | ate tunor progenitor
cells (LTP), each of which may be disti ngui shed by phenotype (e.g., cell

surface rke and di ca to recapitul ate tunpr cell

archi t ecturar &g%l ): EFTESS e[?f’atg lf %Eﬁﬁ“g Aclyfingr sprdficlice KUPRSESIang LTP

di ffer fevmgdate@nahbmal figne Jﬂ@‘eu & wikatohpayd @ﬁ@m&?ﬂ@geﬂltbb’cell@fﬁ’r@%ﬁ|n@n—0f
e

serially reconstituti ng tunors when transpl ant | ow ce nunbers and
typi cal | Fr@uesive (YK sty thatfaeeter é?ra@resﬁéwcg op selidduper g |in pelgpind,

Not wi t hs¢amgdifched @46 BIRENDHoB hdsOG At PRRked (or NRZeRlHQ hsk%en ﬁmm t hat
various TProg popul ations can, on rare occasion, gain self-renewal

capabi | i Prosde poeliastivyagsnt for hatlelction, spensasien prd/erstprreision of TBES abéretited TPC
(or CSC)peq ohfAsie. R R RAEIS bY RESrdlin hilBBked Ridh 't}%tshﬁgze%?géléct F&id hikahYy
represente he typical tunor nmass of a sing patient and are subj ect

t o treat e magimitroethvérompenil dMase speaidicalys aidozen nhafrwrmxsmﬂyaglvanshattGMG is

di scl ose Lve in.redu frequency or
alteri ngﬂ)tp P%I%H@)ﬁ&ﬁ%gegggtl%rsgﬁog 8{}{9 ﬁ!ﬂllty Flt%é%)ﬁ%ﬁler bee{l HISCOVF {Jﬁg}aglcﬁ?:a iating cells
r egar dl emsdwdtotshieclpding Fc-alDa6 cemdumdls ammﬂrmmmuaxtmeelptag@rem ed:. iantibodidsnor .

[65] In tﬁlhe ont ext , of ﬁ %ant entllon e nore tunorigenic,
For ati vels BT i) eSbhl PRSP Eer PR SREherEs Bodht ese PRI by og
(bot h ETfomodngd (heYiffeNhGatxml df sorafdrwikeprtdlnding blﬂfrhﬂtlhg aleiabigiheMhekPlunster i ved
cells (e.qg., fi brqg asts/strprra .endot hel i al mat opoi etic cells) that
conpr 1 SePPHROR REIBS SPrEioR OF Gy (I B ENE OREEPITHHER M Bacing

regi mensjohgye, Inrpréfaﬁ&eerﬂwdtmemﬁacmsh@ﬂ@l@tots%fmm;hegéﬁthu-béﬁubwnrs and
attack rapidly proI | feratl nq cells, TPC are likely be nore resistant to

convent | GITHIISE AkHeghes olagoaudenss ﬁseﬁglyt‘ll‘?éﬁﬁ’“fkffepffpélé%sé%r p@&yefmﬂrd%% DS My MPPog and

ot her bulkdédhd QRElssdIQR L@ bABS . selebiel @ﬁb@dlfﬁags AisE18R d BERIESH BhPALe
characteristics that make themrel ati vel f\;lfc enoresi stant to conventi onal

t her api editibedjetfo §D40re pevegatsdox prevsiisyed rmpruPihier nbpgimenss ofthafela46

t ranspor S teins.
These. pr e L e R B s PRisR el SR it

const i t uneludingdyr ¢xemplsnCPoP fusiva chastiueis . of CE%@H@IQM@%@ﬂl@gyomﬁye@tc brernt

regi mense € t t t d stage
neopl asi ab%l %]ﬁ&g ﬁe %g?%%émtzg gg%%%%l%@ 13(/:a ar geé{ﬁéhggeoﬁ}ée\g%’tgg ﬁgfshg cells
t hat f uehodidaiois magdperaeon tigr nete laved ardooay coamurise (dm@poundRE aomseﬁEC) [ 66]

Unl i ke af n d ar t at t he. novel

conposi (Bl RRETHIRITNRIES, Pht Rt B ER G R E PR ey o
tunor i ngrowed pmgagaebri or supdval afitainor sdrpatdtiap cél aad/auingsmn:tted egalsih @ssughf t he

form or flct . g.. eneti c .mat CD46 |igand) of
the sel ecog‘ﬁ)ﬁ IWffdﬂffcﬁ?'g?ms %&0"%6’?% ARREOUZING §f eCFeZld’ﬂg‘twaéﬂ%or eﬁ]‘mt‘?ﬁt?ﬂg °Vnitiating
cel fre@pe;nﬁgspwmc@el@qtncaﬂn@ o8Pt supforedell§)l depirdatg] R exHgiN, @hid@Torm of
sensitiz |Ienc or.in ition of tunmor initiating cells; b)

cont r ol I‘?’h@ﬁo‘i‘"ﬂ‘é‘ﬁﬁt?’bﬂ’/& %‘tﬁa‘ﬁgtp%‘g diEPY"éY:urrence of tunor initiating cells;
c) interpseti Ngmtvidy biNthése @t ORric PIHORAGAI Bthe BRI SIPRRER th@ paRticalakifer ation
of tunor initiating cells; or d) by otherw se hindering the survival,

r egener aRrFfSﬁe‘bﬁH‘?%’fm‘i"Pé& of dheyigyentign aferassely Aiseqteskini(DA0aed atqr anglgheir use in
enbodi nef@%mgtth@fré@ewdf%érnmh%gfaeﬁg URNGH B didcHEWRA cdtflfsive BiHeRGh, €§1dsS
occurs as a result of change in one or nore physiol ogi cal” pat hvvays The
change imoduigors a@m}m}ble Wikeinpiant ipxentiedyeadhpepnantise pishsamzobarhtheff assdgetasyu mor
initiati c (

differ enlgllgdasf ﬁ%o ex%lE Cﬁ&h%&%‘g&é&c {é%#é]ﬁ‘ée'i Rﬂefév?i%qdngpé?gfl aHPJf ﬁﬁwﬁg&d Y fheir
ability teductiRe it tuebf Eepeguating t¢1bfr¢qmnmy énemplarymeertul aters dtsctiesed(heﬂelrs inturn
al l ows f e f e SS |so ders by
nhi bi tlér%l)g p%1a%¢£?eo§%e§s(§l?%B%cYeotlhgsﬁg3lgxt? eneé)ﬁzéeesc]g%{i}ies%r R@S’g Elﬁgs . Jn Cet 2L

r ecur r engeferred ﬁﬁl}odﬂmmrhe Btﬁedtﬁﬁitﬂmﬂlﬁatdrhwﬂll a:xamprise amxsbedle$ 10) @I%Se{srs such a
reductlonlnthetfrfeg cggé) g_l % b :Rgltlmtln dilution
anal ysi s"eTPREACTS PEFS® BF eflﬁatvve?/ ereB et'étd feﬁmaéﬁ BNBSPERE e ati on

usi ng Poisson distribution statistics or assessing the frequency of
predefined definitive events such as the ability to generate tunors in vivo
or not. Wiile such imting dilution analysis are the preferred nethods of
cal cul ating reduction of tunor initiating cell frequency, other, |ess
demandi ng net hods, may al so be used to effectively determ ne the desired
vaI ues, albeit slightly |ess accuratel Yy, and are ent| reI Yy corrpatl bI e WI t h

o M e o o . - N - . o o



WO 2012/ 031273PCT/ US2011/ 050439 [71] In any event, the present invention
is directed to the use of CD46 nodul ators, including CD46 antagonists, for
t he di agrwei2e12/@3imat nent and/ or prophyl axis of any one eCTaSpumios3of CD46
associ ated mal i gnanci es. The di scl osed nodul ators may be used al one or in
conjunction with a wide variety of anti-cancer conpounds such as
chenot her apeuti ¢ or i mrunot herapeutic agents or biological response
nodifiers. Jn other selected enﬁod' nts, mo or et e CD46

modul at ofésnisty Mutire o ol BSFEAATPETMED BIEATIEOERABRAEE GhiS Alopl ast i ¢

ef fects Bkediy mﬂcmmet@%@bﬁgt@a& ComipHidinSOBL firdet cﬁ@'ﬂ&ﬁ:ﬁ\&écﬁa%mem[tﬂgrkoﬂ n
certain enbodlnents t he CD46 nodul ators of the present invention wll

conpri selt Bk Pearnreriaied BatispelHRF CeATRERSES MPctopiEs BISIon eeingyadcrr wsluge

pol ypept jed@fe dgx‘{t@lﬂs B HRE BEISHRLYs shaﬁasm%hagl%tﬁmwstabteagegtrde%r sol ubl e
CD46 (sCD46) or a form variant, derivative or fragnment thereof including,

for exanpPlgicamamonssgnestficnnssiliethsr prefeged asprsthee ‘Opffsctortrgeadulgp noi et y,
etc.) orw%ﬁtp?@@t HeaLies:id stanu{,@gﬂ@hﬁ?tﬁe L0248 UL G0 ARl T@]W br m

etc.). It wll also be apprecia i n other e I ments,

modul at o@tberamﬁbtat@ecmalubbdw@sthf( wsignt, teaahmgmmggsed)m detaihebveact i ve

f ragnment defj.v L e e iments the
nodul at o s?%f t he %%%%g% ?ﬁgﬁﬁﬁm%éﬁkéﬁgéiﬁyéﬁé§%C§%§%§%F%§th8§§t|bodles
or deri vattageestsand ﬁntaqm&umtuohes eWhile & moot detriled dd:funlmcnmfteschtthm @Dﬁﬁnded

nodul at I Se |Z|n ant.i bodi es

enbod; repne e TEREb Gl ELRE ) M RBhy HER bl 3" bk prlnir pEnis

Mor eover dis@ssuvid dnki shdiid adtde emntm:cbmﬁdwiwmt@@ dicarsitiyuld Sontelxh ee e dmtipld oty

nodul ators na i nked .or, oth e oci.ated with sel ected
Cyt ot ox EHGuEE el ar a5 iAsp St ddr S UG OB PECTE RS SRR e

like to mw@tnbdehadharp@eﬁ @daelam&’gl@ﬂitf&eﬁﬁﬂlﬂzﬁ‘@ the tdim\ED4OHSdu( RS e GRésk 19 Rl dé
mul tiple Ff:rirechan sns of ion. In yet other enbodi ments the nodul ators nmay

oper at e %CﬁﬁﬁéP?%mv%W%ﬁa&ﬂﬂjﬁ%ymﬁﬁﬁﬁﬁPQ%K@%W%B%Wd§3égméﬁt¥§bnse

const r ucipplicabldROMnodafr LoV exedddndtiectidk@by cdnfedl. 1t Wi Il further be
appreci ated that the disclosed CD46 nodul ators nay deplete or elimnate or
i nhibit growth, propagation or survival of tunor cells, particularly TPC,
and/ or assgci atggyagpeopl asia through a variety of nechanlsns i ncl udi ng

agoni zing or anta on|2|ng sel ected pathways or elimnating speC|f|c cells
depend|n®5ZHor eR @ﬁﬁ@mk@ﬁwﬂh%mﬁmb%m®@ﬁﬁﬁﬂwﬂﬁﬁd@rHKBTIt@ﬁyﬂ&§SOC|ated

| oad d
brbod mebrsERbA AGTRAIC Nl ARt S SERAL AR FeRIRET on or
5|IenC|ngmvhmgpe@ﬂﬂmU%WuﬁEWC@ehhosuB@mpmtﬁmpmmsmsmuhMQgcmumﬁB ppsppéi@at i ng
Cel l S I t S S g\xﬁ'm?ngﬁlcg gratela%h%?rﬁléhreﬁer@lgg lnnPs ?I{:eﬁ’r reﬁxo de Ae¥ec I%P%F flgeaﬁt I ve

and not | I'n any sense set f cl ai s,
t he pr esmformsmfehet molaculs TreosRINY igliramscited floo Chdge gmdutcatedrasdmmdodohm r use

i the t t f
hper o o P2 aPE s SR SRSAER ainfthy BE SRS vl Ris U bR R e AR <GB m or
target twimons @elein 1ptﬁfpmtxhsat0f0]ﬂb 14 ABh 2661 913 ne3ehd /il Sppeutslthx%R4391-6 bré4] I n the

same sense disclo ts of. the ins i nvent | ri se one or
ot e CORTSSIGBAT CDIE PRITE RO BRI PO b ERPHGT AR AR ik

ant agoni @tesniafpréiliR (1 SIF RAth dep6BY) IdaBihg RBhe f’ﬂi’ﬂtyﬁe@v@ﬁbmt}l idamchroteRl ypept i de,
peptide, fusion protein, antibody or inmunol ogically active fragnent or

deri vat i yeforefxgps |and 12eaends .ttfégansm@a'eﬂﬂ%e reEPHGECD%ﬁ’ﬂPlﬁé%O“Sdé #B‘H‘és

associ atggoqy th@&ﬁ@ﬂlé{k‘nﬁ@tallr& ﬁ{e%%te'ﬁnwrhélloh&%t ARG, tl?a[n@érﬁ‘it NafhntfAr agment t her eof
and el i m nates, | ences, reduces, inhibits, hinders, restrains or controls

the gr omﬁM&OZ@%ﬂ%{ﬁOmaMStﬂt%nwgfr@@l allgogrtecnermms oftegpres tYasiablesplisingnf| udi ng
bul k"t ungr,, 05 8'\5_%18%llssoehl:\réd?@}/ﬁﬁlttﬁgm%mggifmtﬁss fofieelr AR AR AMbAhOT

conpri ses a CD46 ant agoni st herein an antagonist refers to a
mol ecul epredgpaibying observeg proteh isgfongs ofoftowiishdDaiariking fromrgemativeogausiongr

reduci ng,,of oﬂéﬁéioﬁrs' ’lﬂ%}’}ta Hn&l?s‘? rﬁéséciu\ﬁo[; o?éxo f13qeaggtoyh§1£eg QL3RG f1ed
protein, Mg ding of rece Ih Nt eracti ons
of enzymeqmmmthﬁhubﬁmﬂam&smﬂwﬁmeng&nﬁkaWhyﬂ&mhagwﬂmsmsxmﬁeunmgmnwmmﬁ|on may
conpri se gen bi ndi.ng fragnen or .derivatives thereof,
protelnsuggﬁ%gtg Chngfg% %tG?HESQ@ﬂJ%&B@SﬁF@8i§CQF§%B|IpIdS

pol ysacchari des, oligosaccharides, nucleic acids, antisense constructs,

si RNA, m RNA, bi oorganic nol ecul es, pepiidom netics, pharmacol ogi cal agents
and their netabolites, transcriptional and translation control sequences,
and the |like. Antagonists may al so include small nol ecul e inhibitors,
fusion proteins, receptor nolecules and derivatives which bind specifically
to the proteln t her eby sequesterlng |ts blndlng to |ts substrate target
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pol ypepti des, proteins, fusion proteins, nucleic acid nolecules, snall

nol ecul es, mnetic agents, synthetic drugs, inorganic nolecules, organic
nol ecul eswandiz@di7oi sot opes. Mreover, as indicated aboPeTiuseos®bwEs ed
conjugate may be covalently or non-covalently linked to the CD46 nodul at or
in various nolar ratios depending, at least in part, on the nethod used to
effect the conjugation. V.Antibodies a. Overview [79] As previously

aIIuded articul arly. eferr of the instant invention
conpri se %526 nﬁaﬁﬁtz rﬂ{@ 3PSt He %qu%)@%l\gﬁ’ts? BRI PeOmPEifgs exaisnh-Grir 145y

herein i &4 sRACDAG EOR (B{PAERBSTH (BERFERONNE N8I 6] é}@bdiﬁr{g gRY&tSinSynt heti c
ant i bodi es,_nonocl onal _anti bodi es, oligoclonal or polyclonal antibodies,

mul ti cl oNBH22pY)perfper F cprpiaied i 10y S 2 cidd d decanrionbiaitessseaianes abodi es,

mul ti spegi 19238t dnbOHhERP_ ”}5'8§@§Cdnﬁ'1®f&ﬂ1t] &%'n@e%,exsmoml ‘13(5“12 aRikodi es,
mul ti val ent anti bodi es, human anti bodi es, humani zed anti bodi'es, chineric

ant i bodi @gulvzﬁmtrﬁmhpzwem@tNMoWé§6 e ing NIYTEH08). Mowtspycificaliy ther{td6
single-c i i.C

Canti <1 o oot Eirsl il R oA Gk SR by POL Sl Bl

f r agment Syssondsomg 1 @s ZﬂH@ya@xmdmgy) m@rm@sm @n@hmgrmlco@dtbly\metfjrst(six e.,
CD46 ass ) the.anti.bodies of the

pr esent %&bgﬁtﬁg I nc'ﬂggtﬁg 5 aAd]4?' @Jl%)?h%%‘!r;r{) ecu&4b bmd %and refﬁl)l}a Or?/cal |y
active faagneqisustd bmhwllobmlsmlnmdamﬂnésequenoes dlsmbéfefiﬂM%e hdstat contain

an antigen ese ts ma t be fused to
anot her ?Sﬁ%}ﬁﬂg ‘%‘eﬂ%‘?fﬂe%@ﬁ&f F? O {‘qé) aﬂe Pro ”f'ﬁl ?’éff)é?lg‘? MR egi on
or frag nﬁmbdddlb@rtl&!ﬁlterrﬁdfldlh&ﬂil;zeandelQ zﬂ@d&llla@ ekay 18, aieatily dhpbejlated,t he ternms
ant i body an i.bodj e cifically include Fc variants as descri bed

bel ow, WP d“”h I’F’gFﬁicqr@g?ﬁeﬁntl bodi es and variant Fc-Fusions conpri sing

Fc regiops4] or Féragmipssed srane@btantAdcionnd kleyteraPTaIA63ishgl Rihel @B Stea® B am no
acid residue nodification and fused to an i mmnaol ogically active fragnent

of an i nRAABIASSERPitImmedizisly ARoMg;inqludipg ad%ele@s@aar}tﬁr PyREiogee e frasgiepiy, t he

generic fhekdd AMelIRG dhesucic Acmq&glk@mwlng @&Wd@% sﬁmc\ée«aﬁarﬁé ér%tgmemsses
of antibody that can be distinguished biochenically a dependi ng on the

ani no aciiess ederavieeopexuplly defast ahbusgereischssed herpigiar %Wﬂfﬁﬁawwsld can
readi |y §ig.8pmkoaethy Ridc0Ble afb%ﬁ)@gb@ée%r ahass amEgéqugﬁc%tM EGR m&@@fo the

maj or cl asses of intact anti bodi are terned and | gM

I gb, IgE
| N humanicode éor|(JB6artd prefared b sdmenta jheddDumarkerwitlicoingiéy thafud-leredogni zed
subcl ass i , A2
dependi n%%’%@%’ K@?E%tep‘ I }fg IrV grgalnﬁ&bll %8%9@? fJa lggnetrﬂt'e?églg . E?‘I[m\l}\;)’]gl be
appr eci aprefdrablyghe €héo6 pg@m gotkypedl bemrﬂlmtwmsheacre@ sméam@f ihe scimted of their

abundance_in se g e d
2012/ 03 1‘5%%‘1“)%?%%?&?%%‘4%0‘% ?fe oA EBie mati®r winl comrise i e
(i.e. | gicleigoid deqgliencd @G, , TnA of gxM\IAamdccﬁihﬂg fuB GingtheSD44, a eplice vg@Ent ol gG&2,

| gG3, Iggn ¢§f ﬁnd | gA2), as well as variations thereof, are within the
scope of “g g58nt invention, preferred enbodi ments conprising the | gG
cl ass of [osimmlnf)whmbubm tonh hfob@rlleiﬂftigxﬁﬂd%ﬁditi mvﬁlgfmtﬁdﬂie&ipbrﬁ&gﬂe@ h?at fher the
pur poses [ stra ion. It wi e uynderstood that suc isclosure is,
however, Cﬁ%@ ﬁg}ierl%fﬁwvmﬂoawﬁiﬁg%wetsﬁﬁw s Hid " ERIES of
practici moinlng epgp%@nanaw\éﬁma@ﬂfm@of@ﬁﬁs dfthedOW46\RYlebh1EbE boeRElyt RS Scope
of the invention or_the clains appended hereto. [82] In this respect,
human | g@MPEsE BT 6BHP mAdulaehihRt r§f§tst%5506|1éﬁ§ weth mos§ 51! op ey stisdemshai ns
of ol ecybarspW&iHANY, a@rarga%drr@;e% ynd?sét fBRR it ERANSple bW, W cloS@ithdfuflorhieavy
chai ns of nDPecu | ar wei ght 000 dependi ng on the isotype.

Heavy- ch%lphasc@ﬁ@@?ﬁtm@’meﬁ@atﬁﬁmd @bﬁ@éﬁ@@ﬁ@hﬁwe@%evlmmﬁéﬂtat gkasses of
ant i bodi tter a, 6,
B 7, and e roLERat BBt €8 RERRARCLIA (RISl SRS RERIARLET Sy
vertebranmﬁsv@cmessmaﬁpbeﬁaE§Iﬁﬁa@ﬂnmS@ng ofong v6). CTheais Isigndicaitiwiditrespyges,
call ed he. a d sequ 3. of their
constanh%1 ﬁ%%éﬁnggﬁéggggk % émpﬁgﬁﬁgnérg%mﬁp?&%ggl%ﬁé aﬂaq E?@t & subunit
st r uct urfesndaode plafaeblyg exmmsecbma”fl(lxndﬁnagumae ras)lthraptfund itdrfeay ﬁmtiprc\hdrs&emeof

| mmunog ulL.ins are well known. 83] The f chai_.ns ar ed by
i sul 71 G Rpbde R A mg R el e g ah e S RERR gtk Rl br acket ¢ he
heavy chains starting at the mouth of the Y and continuing through the
variable region to the dual ends of thg Y. Each light chain is linked to a
heavy chain by one coval ent disulfide bond while two disulfide |inkages in
the hinge region join the heavy chains. The respective heavy and |i ght
chains al so have regularly spaced intrachain disulfide bridges the nunber
of which may vary based on the isotype of IgG. [84] Each heavy chaln has
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actually conprise the carboxy-term nus of the heavy and |ight chain,
respectively. [85] The termvariable refers to the fact that certain
porti ons WO 20te3vasi abl e donai ns di ffer extensively in PEHUS2CE/0M¥BNY

i mrunogl obul ins and these hot spots |argely define the binding and
specificity characteristics of a particular antibody. These hypervariabl e
sites nanifest thensel ves in three segnents, known as conplenentarity
determnin ions (CDRs), in both the light-chain and the heavy-chain
vari abl ePYYIE %% respectively. The nmore highly conserved portions of

vari abl ejodemmai i doly@nkit AGuinhe RS g2 LfneidHe HaferREB YR tcd 8 COR6, ey Mor e
specifically, in natural I%thoccurrl ng nononeric | gG anti bodi es, the six CDRs

present BAICBINAIVEFeRUEHIOR ABthe HRMBESHYSaMe OSR GR{Or iMBHDYBIUARTS Ecieyefences of
am no actcpge tRatveAthe rgRREbA b%&dpyen&%ﬂotpw&%@lo& eelfsqrcm iheaganl ipgen bi nding
site as the antlbody assunes its three dinensional configuration in an
aqueous erNRleBRBIoLCins thy@le ampat of rﬂ%?rfé%%? mygirenense ofpighgichpryeies. r enmi nder

of the h

Vari abi | oo A MR g TR TS P GeBAR AN TR BN | v gery
adopt a PQQSHéﬁbaa@ﬁﬂbrhﬁ@ahﬂndwdmnh@ﬁGER§I¥@Mmmt@@pmom@ﬂdhhd@hn@t€$3and in

sone cas "
regi ons 4ot hRGE BAEheR aod Db p RGP L e Lol Blemk R R E BN o
in corr ecﬁ‘moﬁee‘ﬂh’aatﬁ ‘Immblylt}l ﬁfﬂ)éﬁalshmgtulatasdw-acqmeddemtnunﬂteepc&sds |$1gns;ﬂmghe

ant i gen-hi ndj i surface

o oo eme b CPuB s eof (it iretalif, RRR AL 8RR b RS ' e

Thi s conplement Bryllsselltac, dfammtnesd ltyf]ﬁommne@omaﬂgelamommdﬂlmgl(pﬁn irhie

anti body. to the i nor eac nt| en ito reci ated that
fhe. Doa e SRR S GG, A BBl P DGyt ik e G BPRG TS, 11 1 e
the art. bech8udgeded ﬂlhl@%l@ﬁh\ﬂoﬁeﬂfﬁf@pﬁﬂfﬁc@bh geeapinahd fudion BRsPer@to ddageheavy
and light_chain variabl e regi ons may reconbl ned or engi neered using

st andar dCPAE BB {0 birtielk SESSSE ﬂ%eer&%mwaa@% mEp SEYOiPaAcR fhedets am

ant i bodi ggmunkhébction byiitandtgavy or light chain variable region froma first
ant i body or ané portion thereof) may be m xed and matched with any

sel ect ed056k t i ohDPBP hasfarthia Hesn hpWn fofie ubihipys!y epraadeonrest Bermal wa second
ant i bOdyCeIIE%lt}ﬁ}S@%leﬁuon'd?r&!ﬁo&‘f@éﬁg'FH?@R m%l@%é?@&r’e r&okth gmtmﬁg@;gﬂes\g@ﬁ bl e
region co r|5|ngthethreel ght chain first anti

pai red w eluahéelkénmpcieéatﬁ@wgssmmlmmmqyrfbla@d ¢nslgihehure.cwg wesl wgvrctsﬁen tﬂhree
heavy ch V. r nti body.

Vor cover Tohs el AAGGAE LB uRE R ADGORR B P18 o
derived Wrdomrsﬂdrema@@m nlyoletir @8 hyrean m&lowméldvmdlmésmwsm uplnzmﬂm% ashe

ant1 body! RGP ks r FLAf BEbinE e Bl 5k Bleudf P A RETR A,

heavy chhunmmm%s diewsi oy ectadlesosinug, sexme saxotypastaf ladxdxysvmels and bﬂthagemeapeynee ha| n CDR
froma th Mor e eci ntext of th

ot ant 10 oe Rt Mive? b B FLRRE R i Yy et T RARUFChiSied heavy
and i ghctoanmdmt eloRatel immlifaty ByliRartimy Cheo méxaick angel sutflackh(Stoibarngl t o

provi de optim zed anti 6 bodles in accordance with
t he inst { gaé%HWH@ gy%&%? ﬁ‘%ﬁvﬁétzﬁ%D%dﬁéﬁgédplenentarlty det er mi ni ng
regi ons [ogsi dueCDUETh&I3someyn Bieplid@éd Mecthuabet STaBRaRE, ikiRBAg Altoidimuné 1991, NI H
Publ i cation 91-3242, National Techni cal Infornatlon SerV|ce Springfield,

Va.), spsqrfsresichgs mullipjegglerosisAMS) MSpp phromig inflammeatyes flisgasg iggbigyay COR3) i n
the |ighfyGh@iuie ¥3pdROlsEnARRRIaBai AR the3yeBR pf&@ﬁ@at 1n§@at§§n&lmxoﬁ'§d 95-102
(CDR3) in the heavy chain variable domain. Note that CDRs vary considerably
f r om ant icpBdse mdelamlin%@yar@éh@ewnﬁ@maﬁ?d ¢Qﬂﬁuwoplby thsse esklpi with conepaB¢dgy wi t h
the Kabage,fROSCRIMRNARAIRE Betlcits VoS ER (AhGIROL G {f ATRHRY fadce st dues
frequently requires the insertion of spacer resi dues in the nu ering

syst em brainged spiea cordr Iﬁlhecmplﬁbglﬁ@ﬂe witha geidplidated etivlhgy ¢ademiséd of of certain

i ndi vi du i.du r ti body
chain to%lanrll “%E’S%ygeéﬁgé Erlll{%1 r}{I(ﬁﬁ‘l;lltatlf er s%é%]:ltgegmgrgm) Fggraidﬁséeﬁ}akéﬁc%m%e al so
Chot hl a men akploredl thd\ﬂuids:rsﬁndnhg oflBIS: A Db gk dts (s¥REYIm aclfmlplbly Racmﬁsd dfutsrat imal .

J. 52132~ 745 e d f| itions | overlapping
or subselieg %tfng er%lolmérclzlf remﬁues\l\@\ﬂb?ﬂd’g 18‘6? t&% f’v%(gﬁﬁ\qgt her. Each of

the aforenentioned references is incor porat ed her ei n by reference inits
entirety and the am no acid residues wy ch enconpass CDRs as defined by
each of the above cited references are set forth for conparison. CDR
Definitions Kab at | Chothia2
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pathogenesis. More specifically, recent data have shown that CD46 is defective or compromised
in multiple sclerosis, with IL-10 production being severely impaired in these patients. This lack
of IL-10 production probably participates in the inflammation observed in patients with multiple
sclerosis (A.L. Astier, Immunology. 2008 June; 124(2): 149-154 which is incorporated herein by
reference). In some cases it may be that autoreactive anti-CD46 antibodies are impairing the
normal function of the molecule. To the extent that these antibodies act as modulators such as
those described herein they are within the scope of the present invention and may be used
accordingly.

[059] In addition to its presence on normal cells, CD46 expression levels may be increased
in certain cancers. For example, elevated CD46 expression has been reported in breast cancer
(Thorsteinsson et al. APMIS 106:869-78 (1998); Hofman et al. Breast Cancer Res. Treat. 32:213-
9 (1994)); colon/colorectal cancer (Andrew et al. Cancer Res. 50: 5225-30 (1990); Koretz et al.
Br. J. Cancer 68:926-31 (1993); Juhl et al. J. Surg. Oncol. 64:222-30 (1997); Bjorge et al.
Cancer Immunol. Immunother. 42:185-92 (1996)); lung cancer (Varsano et al. Clin. Exp.
Immunol. 113:173-82 (1998); Varsano et al. Am. J. Respir. Cell. Mol. Bioi. 19:522-9 (1998));
ovarian cancer (Bjorge et al. Int. J. Cancer 70: 14-25 (1997)); renal cancer (Blok et al. Lab.
Invest. 80:335-44 (2000); Gorter et al. Lab. Invest. 74:1039-49 (1996)); pancreatic cancer (Juhl
et al. J. Surg. Oncol. 64:222-30 (1997)); and prostate cancer (Jarvis et al. J. Allergy Clin.
Immunol 99 (NO.I, PART 2): S215 (1997); Liu, Cancer Res. 60.:3429-3434 (2000)); see also,
PCT WO 02/18948; PCT WO 01/88537.

[060] In the time since the protein was first described, a number of antibodies to CD46 have
been produced. These include: E4.3 (CD46-SCR1) Sparrow et al., Hum Immunol 1983 7:1;
M177 (CD46-SCR2) Seya et al., J Immunol 1990 145:238; J4/48 (CD46-SCR1) Pesando et al., J
Immunol 1986 137:3689; GB24 (CD46-SCR3/4) Hsi et al., Am J Reprod Immunol Microbiol
1988 18:21; H316 (CD46-SCR1) Stern et al., J Immunol 1986 137:1604; MH61 (CD46-SCR3)
Okabe et al. Fertil Steril 1990 54:1121; TRA-2-10 (CD46-SCR1) Cho et al., Clin Exp Immunol
1991 83:257; MCI20.6 (CD46-SCR1) Naniche et al., J Virol 1993 67:6025; 158.2A5 Vilella et
al.; 197.2B1 Vilella et al.; and MPA7 U.S.P.N. 7,744,878 each of which is incorporated herein by
reference. See generally Loveland et al., Prot Rev on the Web:

http://prow.nci.nih.gov/guide/2027814670 g.htm. For many of the antibodies in the

aforementioned list the reactive short consensus repeat domain (SCR) is provided.

I11. Tumor Initiating Cells

[061] In contrast to any teachings of the prior art, the present invention provides CD46
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modulators that are particularly useful for targeting tumor initiating cells, and especially tumor
perpetuating cells, thereby facilitating the treatment, management or prevention of neoplastic
disorders. More specifically, as previously indicated it has surprisingly been found that specific
tumor cell subpopulations express CD46 and likely modify localized coordination of morphogen
signaling important to cancer stem cell self-renewal and cell survival. Thus, in preferred
embodiments modulators of CD46 may be used to reduce tumor initiating cell frequency in
accordance with the present teachings and thereby facilitate the treatment or management of
hyperproliferative diseases.

[062] As used herein, the term tumor initiating cell (TIC) encompasses both tumor
perpetuating cells (TPC; i.e., cancer stem cells or CSC) and highly proliferative tumor progenitor
cells (termed TProg), which together generally comprise a unique subpopulation (i.e. 0.1-40%) of
a bulk tumor or mass. For the purposes of the instant disclosure the terms tumor perpetuating
cells and cancer stem cells are equivalent and may be used interchangeably herein. Conversely,
TPC differ from TProg in that they can completely recapitulate the composition of tumor cells
existing within a tumor and have unlimited self-renewal capacity as demonstrated by serial
transplantation (two or more passages through mice) of low numbers of isolated cells. As will be
discussed in more detail below fluorescence-activated cell sorting (FACS) using appropriate cell
surface markers is a reliable method to isolate highly enriched cell subpopulations (> 99.5%
purity) due, at least in part, to its ability to discriminate between single cells and clumps of cells
(i.e. doublets, etc.). Using such techniques it has been shown that when low cell numbers of
highly purified TProg cells are transplanted into immunocompromised mice they can fuel tumor
growth in a primary transplant. However, unlike purified TPC subpopulations the TProg
génerated tumors do not completely reflect the parental tumor in phenotypic cell heterogeneity
and are demonstrably inefficient at reinitiating serial tumorigenesis in subsequent transplants. In
contrast, TPC subpopulations completely reconstitute the cellular heterogeneity of parental
tumors and can efficiently initiate tumors when serially isolated and transplanted. Thus, those
skilled in the art will recognize that a definitive difference between TPC and TProg, though both
may be tumor generating in primary transplants, is the unique ability of TPC to perpetually fuel
heterogeneous tumor growth upon serial transplantation at low cell numbers. Other common
approaches to characterize TPC involve morphology and examination of cell surface markers,
transcriptional profile, and drug response although marker expression may change with culture
conditions and with cell line passage in vitro.

[063] Accordingly, for the purposes of the instant invention tumor perpetuating cells, like

normal stem cells that support cellular hierarchies in normal tissue, are preferably defined by
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89-96 ' Residue nunbering follows the nonmencl ature of Kabat et al., supra
2Resi due nunbering follows the nonmenclature of Chothia et al., supra

3Resi due worherismy3f ol | ows t he nonencl ature of MacCal | uRCEtUSa011/05BIBPTr a

[ 90] For purposes of convenience the CDRs set forth in FIG 11B are defined
usi ng the nonencl ature of Chothia et al. though given the content of the
instant application one skilled in the art could readily identify and
enunerate the CDRs gs deflcpg tf% Ebat et .al, or MacCallumet al. for each
respect i P& ABEDYO SHbTIOF Y HRICEREHY fiq’ﬁn‘é‘ﬁ@@““ﬂ e £aRCin) IRpIHIEEI% as defi ned
by Kabat digtreadiatione TembUSREpdtking Bels AL RN c%géﬂl@éf Réh sl oS @nofigcdidh 1 n

Exanpl e 16 and are underlined in FIGS, 13A an 13B whi ch deprct the

humani z & i(HodymeeiisHegccls Abotns Hyrs and Aen-Bawrigenic OWHP) MP&gy CORs
defined ByqadkinSURR- tﬁ‘rﬂ&ﬁ% lc%'éH”{I@T@f @fe@wa%ﬁbycenm BORd ¥l i Br hftGuseope of
the instant invention broadly the termvariable region CDR amnho acid
resi due ¢ahe|bugdess ang lﬁiélfé@‘iedhe M?a(atycﬁ)ﬁl:l&@n?‘&lthﬂnﬁia&ihﬁhﬁtﬁgg@nwsé%mh@% or
structur &9]% e term
vari abl eﬁggg?eg% “?‘m se F‘SI'-\]g ngh%rno ac }‘(e}[sc?l%iguaeréﬁlrc gfrésoql?%)%ﬂm%@ am no
aci ds i nformmgfiyragrewonice ree'gm wherottanapiantgi wleacass celhmintbersm f r amewor k regi on or
FR regio us i S ) art of
the vari @8@]3 reg?brﬂl%a S?T%bgglje'ﬂﬁg%at%l)%z?ﬂs{}gm%%ﬁgla%n (':e%%'?ors'lltlﬁgél.{e 8')'28

defi ni ti knitaf ab@[ﬁRs) gendihertehons é) miey dPioghikepro ggly oN TPC anbwe typidatly aapable

A e e S i RS Gt A R R M P

exanpl e miudad hesatyly alrAdprog@nit@lek s (BI@) ol laxﬁdurﬁ@rpr&gaﬁlt&ﬁ@ass @gpylehdhngd by
Kabat et al., fra vvorkr n 1l cosrres to the do n of the variable
oot on ook b TS S HEr B eou S R alist Rarkeh S BICBR AR t o t he
domai n ofecdph@lavatinabied amgé@meenp@ﬂ@asﬁjcmcmamlf@ednd@ B&h £3p ahd pmRWOT K
region 3 corresponds to the domain of the variable region enconpassing

am no actiffer ipectonallyfrem PG e {6t ey agisehrrylydey carapls i scTiadly fesenyi$ien of t he

vari abl ey gl \Q{énft{aﬁﬁlaﬁa'{@drh@l(ﬁ@éeﬂ%ugngg’rstaﬁ’d typfeamn@b &U‘t rdflet tM@ﬁét@lf@!;é%eirt}e&' on. The
framework regions for the ht chain are simlarly separated by each of

t he | i ghthe pantah ey émtwlth%@i%m tspiRee 2oigE fistipgtiops, ifwp Algo besa sBefn Wrt i on of
ODRs by CRRh{BogbodatioR! cMEGRlal Ll Blorain LdIErchE ATENRIie AR Oundar' es
are separated b0 Poﬁjalos Cecfl vél K %r?m arse desc}rﬁ?‘belél1 a%cgve )b [93] Wth
t he aforféml?meﬂ@%@n§@1}5Lmdmemsel(§@ri@i:@*e¢ﬁi’¢ EMSG). i and everti e tygles bf @ahorn t he
art will

compr | se"LRIHEEIRAE O rohA8nBR1 ROHLRE Ghol AERF B3Rk mMMERI A0, IRE.
conpat i bﬂoereamtenbmﬂhélsnmwamm;rdisswsmyermmmmrse&lctdlsvkesaimomlpodyor(sase the term
is defined here that . provid oS t he de ire si.ol og S eina
subj ect .ge\?\ﬁraﬁ%eﬂfec)ﬂve i rf%ll%lnélthe osed”an %mggheegcménrém S Vl %fsucﬁh @@%?Suncu on
wth thepq@rtssamﬂiorhmammgmgm regaedlbaluﬁtlerﬁaﬂdumemsodnﬁertt bemmmmanmﬂ i | |
conprlse chimeric, humani zed or human nonocl onal anti bodi es or

i munor e48ve fragrrents t hereof. Yet other enbodi nents may, for exanple,
conpri se[ob@]nogemamsonwm hf&hefn@tgﬁtﬁﬁwﬂﬁoﬂrmm AEhbe (GAtSdehieCtesativElg moad | ant s
and COI’I]U ated o ycosy/l ati onal | aIt red antibodi es, Mreover, it wl

be under%&‘?ﬁ&‘ﬁ“f“i‘é‘?@%‘d’%‘?’ie g‘&?ﬁ@“ﬁﬁ?*’&f %6%%‘6 %@Pthﬁ%?’&égigpé%@%%‘?%é“%% t hat
conpat i bugof-Riltvtidh abn-TRCIHBRHIRSI IR, FRMMAsBAIOME AlothAa&Hembibgoibinct i onal
aspects discl osed herein. For exa e, a conpat i bl e anti body may conprise a

singl e cHaphaicampie s Pk AlMBATOR o'divem finbasmuctiopt] dicsanigs aad Fagimsys aveal f ul |
l'ength | QG paRti-BOa%iMEd 1 6691 c[E'BQl'kfthrﬁéFs h@dlataab%m@}l IBr%flfeHﬁﬁé glicpsy h@t i on

pattern to fodul ate serum h her exenplary embodi ments are
readi | y ldisphate damorpresin@rido gmvpme@a]i ther@mes adtregimens thanythe sier grobigratingcer nabl e

as bei Norh{ B fuBGRRE: Qi bRty PLHRR TP oLk HOLY1RE BRE AL QR

that make them relatively chemoresistant to conventional therapies, such as increased expression

of multi-drug resistance transporters, enhanced DNA repair mechanisms and anti-apoptotic
proteins. These properties, each of which contribute to drug tolerance by TPC, constitute a key

reason for the failure of standard oncology treatment regimens to ensure long-term benefit for
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[94] As is well known various host animals, including rabbits, mce, rats,
etc. may be inocul ated and used to provide antibodies in accordance with

t he teachwogsisi®sn. Art known adjuvants that nmay be u®et/useotiisrease t he
i mrunol ogi cal response, depending on the inocul ated species include, but
are not limted to, Freund's (conplete and inconplete), mneral gels such
as aluninunthydroxide surface active substances such as |ysol ecithin,

pIuronic ) anl eptides, oil i ons, keyhol e | jnpet
hermcyan “rtﬁ‘t"ﬁb?)cﬁ' Sta&“nge g%f‘én‘tﬁr Q‘FIfi‘}l“ﬂ"s@f"’é‘i’quﬂ'ﬁh‘etﬁrgstoﬁnﬁ\‘/”é?ﬁtc%tesuch as
BCG (bacmbtee;eﬁathmeﬁlttemﬁmfea ﬂ)m&@d)v@tﬂbﬁ’d'\@b@ﬁén@é’ finTr@svese). Such adj uvant s
may protect the_antigen fromrapid dispersal by sequestering it in a |ocal

deposi t, [08P1 t hel/nikameny ff élter?f%rﬁﬁé’tté’ﬁ%%mﬂ H‘&ttreé‘f‘leﬁﬁi the BoYeheormResitiopofdisr et e
factors plgaht Av&ieh %fgpérm; keluéOthe ff@@feﬁtgt@gﬁﬁoaﬂﬁa@tgtt%ns AREE O] of he

i mune system Preferably, if a polypeptide is being a nlnlstered t he

i muni zat PuiFcseREdigrefithd ﬁerm AVERVEC st 612 nEsnelicaaeil SEP4 orét6dizandie

pol ypept 0 I of an
B et e SRRl B oS oM, B on 1t tlr it e LT ERY v

pept i desoccamasiayouilted ahﬁmloattloandqpbf@dly-Splrsadamrngﬂemelmg Sr mhrbltim ofbtnairned from
the ani - US| i pol ycl onal
anti - Ch4 h?ﬁ?#ﬁ%ﬁ ggﬁf %$%’ g@@ﬁ%tlgggﬁﬁg?&ﬂgﬁg b eed Qhﬁﬁﬁ “%%5 i ficing
t he ani materruptieg thenmratlnawrdmgatmdmﬁmtenar&s e:mrpm’nfqarattqmmf aﬁnornmttktmgfcansr;mr
obt ai ned ,from t he tern t|v CD46 ant bodi es
may be pcgrbtyiogl} VS%rm i1 ‘('Z‘ytﬁ)psdlrr\ll1 Wy rg]getngm PO 6"5 I‘i’?ﬂ%ﬁ?ﬁ‘&@?@‘ﬁu‘r’t‘?{l%?‘a&t ons or
honogenebusnmmh%bmdynwna@aﬂaﬁmﬁmsme@mthqpahmmahnamnmgﬁﬂs@&umk@&@&M%lIe

pol ycl on nti bodies ma sed in conjynction with certai ects of
Phe” or cotrh TRMEAROIE, MY BrGial e A ABBE e | bS g R b Depe

react i veretigtios bo¢lahinaitni df @@ teSor iABiatueR 110161 81 Modityg thar pmémiap@l goriﬁduced
ant i body refers to an antibody obtained from a popul ation of

subst ant tlgf?teg}ﬂ%@ﬁﬁ@‘éﬁé%@tlaﬂt BT Ierlsnng Wl tepicRb UiCHBETe AT B (B
conpri si @ghot BiRvilARLA L b@Br RNE ih BeNilcalfoke fBte fREHRARSINRhE ML ONs,

e.g., naturally occurrin nut'ati ons, that may be present in mnor anounts.
Thus, t h@S?Péﬁd‘?C%/ Ciwd%%’@g@mﬂg UIARITECAYSES LUiine TEHYRARCEnd/oF mefgagmidbody as
not bei ng.@ditXture of discrete antibodies and may be used in conjunction

w th any t%be of antibody. In certain enbodi nents, such a nonocl onal

ant i bodyl0p Iudégma&ﬂ@mﬁﬂbédﬁmb@wﬁﬁNgﬁﬁgaﬁeﬁépybewﬂW@ény@b@éﬁ@@ﬂ@h&t bi nds
or assoc e was
bt 2t med oF Ridtibgo MO NAE LD LN TGP LS G AobEREALLHR HESED

bi ndi ng puingpép ides Bagpor dstibutionstatispésar absessyngghe ﬁmwp@mflpchdefsmUences WO
2012/ 031 / 0 4 erred enho

ant i body&éﬁgglg‘l%ﬁgs S(q:]&}f %)Sﬁﬁl %‘gsﬁyg{?@ne}tage @rilg% 7 })l(‘)}(r)nor(:IEeTJQl g}hlnig(% Czlt ledltl?‘%" omthe

i mmuni z ediluginn maallysismfr& (::19 pretfﬁmmmeahqumf Caﬂdmﬁltlagll‘ﬂlﬁad:tldnS)f ammrminmexg calihd | yrrph
node and/or S ic,Bcells are rtalized ans |1 kno e
Tore ot e SerclsR &b g ot Rok st BE Sl TERR b erprid B agegred "

t ransf ectalueg, aﬂﬂwmtg\mtyhegsmcagz&ﬂg,sand|aﬂ:feexﬁteit}n@rﬁﬁaenlbMﬁhhha’:teadhmg@g@&mc Vi rus
and cul tivatin hem under, condi tions that select for imortalized cells,
Ubi oot | BSCHia b SRS HbGeRPE SIS b SipBe L ©UGEITHgE ERHR ¢ h an
i mor t al éfARGuérl balués. tBrougldwBl-RhOWBf & by tomédibl of MafldoRIOCRGNiBal AR, As to
suppressor gene. |If fusion with nyeloma cells is used, the qyelona cells

preferab?VhﬁﬁmﬁﬁﬁngﬁﬁﬁéF@“ﬁﬁﬁﬁngﬁFH@HW?ﬁWﬂéFyﬁé%p§d@@cgbpﬁgﬁﬁéégpé¥ory cel
line). lnwmre &l baedro@b! ®684® 15CkRENGHicH R RSB hédin %9 rd fORMARGH Ract i ve
portion théreof. I'n a preferred enbodiment, the initial screening is

per f or meMigY-ng an enzyme-|inked i nmunoassay (ELISA) or a radi oi munoassay.
[98] Morgg @enerWnJh)fcngdt%&ﬂﬁttﬁ ARGRG a?tglgéls Wb %gﬁrﬁéraﬁm'térh&q it &h:efl he
present invention can be prep Sred usin e variety of tec ni gues known
in the afrequemnyinadibegednpiplisierdrbe, dep@timgi@lth@trftacfn@@h:d|0qunﬁylctlpm@glélumas pinaoy
technol o (r) or
HOVAD Nb&tstgf }‘I%%St;ea ed%ﬁ@ﬁfﬁge%ted 4@%? ?ﬁs@%cglo 31’} Eﬁ‘&l v z?o n%f)wﬁl Ségﬁlglg’ﬁ?s%ﬁ%l

ant i bodi bstelccaﬂpnlyéoxpraodmcbdhmmangprmomwdmmng etk mlgmbs esmehatabbiapdl y

descrlbed bove and tau ti bodi es:
Labor at of Yy WIS arf‘%% ng(gl ?ﬁ%ﬁmﬁ%r%gy alﬂae%sbs c§p8§t§pg|9; ngr exa@ﬁﬁA@a 1988) ;
Hanmerling, et al., in: anoclonal Anti bodi es and T-Cell Hybridomas 563-681

(El sevier, N Y., 1981) each of which ig incorporated herein. Using the

di scl osed protocols, antibodies are preferably raised in manmal s by
mul ti pl e subcutaneous or intraperitoneal injections of the relevant antigen
and an adjuvant. As previously discussed, this immunization generally
elicits an i nmune response that conprises production of antigen-reactive



d. Chineric antibodies [0100]In another enbodi nent, the antibody of the

i nvention may conprise chinmeric antibodi es derived fromcovalently joined
protei n segrees1I7om at | east two di fferent species or PCYAS3010/050439
antibodies. It will be appreciated that, as used herein, the termchineric
antibodies is directed to constructs in which a portion of the heavy and/or
light chain is identical with or honologous to correspondi ng sequences in

anti bodi es derived froma particular, s s. or belonging to a partlcul ar
ant i bodyg‘”t?P%l Ei”‘“é‘ii‘Bé‘F%‘%e‘ Whio Rlatgs{g S*? @?ﬁrﬁﬁ? Hiigat angkscone @ALIVAY 8y cither

i denti ca}f)osvmte Rr AEgaiaRl QIOHSToFRatioR faf BSP PMELYR AftSEAMBIRC B5vil i@ Mnk RAGk@S
derived from anot her species or belonging to another antibody class or
subcl assS*PSEMGRIF pr aé‘élyf‘"fsa@jh’é}hf‘@ gerergllycRora ReqURtIingacir ity gndteineriePoexhi bi t
the desi fnﬁﬁml?géé ﬂ%gﬁélcy%%b%%&shl&%a% 1dR8kion DohurfenGd@orHs, (VAT &{hélon et al.
Proc. Acad Ci . 1: 6851 855 (1984)). In one exenpla

enmbodi memﬂeafﬁd EPfItiob ey EcaiedcpRidgns; fer @@m%edménwrtonomwenmseémmggerrﬁér ein may
compr: seqiflioh{ena b @Rnll s AR achGh s RIARNGRSIING: RONRLARL W HEHARS) oqe“ ved
from human sources. I'n o Rer orrpatlg I ments chimeric antibod

t he pres@ntasi (daps afem trﬁwplaobanidsevzalomDRe@]lrfaﬁquWWalummdnnmegidé.uttombody as
descri be a body is
o o eat D Rsn o S P P B Rl e B g BB R TR iR A envte
subj ect kpeaifesuesy vhpesitive@dd n€gagveeovamp) | theretsy prhedﬁ@R—ﬁgqu&fntyeﬂ)raMSbody, in

which th tibo ri ses..one o enent ar it eterm

regi ons %@E&%gﬁ 9& ltéor%cgr RIS ?Ve%gb”glés?a%r qﬁ%}yo%&i“ﬂ(a f?%“ gofié?sth lgr

ant i body[0eblass Ak tosiathe Ingsisods vérhpagiblehethr thermkatanvedfion thet xamtbebﬁd(ytochai n(s)
is/lare id ical with or 0 to a correspondin e cein

ont § bodi GEMAT Rk sil0TRPTS pDe s o ISEIOR g Fe EBHEY ant i body
cl ass orcygshti@®shniquek antbignnholididBiSicdl B@ina prédeligred. €CHoAEh Rt aS Blebicd #d CDRs
froma rodent antibhody often are grafted into a human anti body, replacing
t he nat ufalimytingcilyrien H@lyé‘éﬁﬁcéﬁlﬂéesrdéﬁif‘é?f&m&?ed@% abyyve these REATEHISHTES BYely .
These c01fa§st15w;»arﬁelﬁ%%@bﬂoyldb@eé@mﬁb@ valYAaR . 308%yeff shBft@vlediane. finbd, istifiengt h
nodul at or functions g . ADCC, etc.) whil’e reducing unwanted i mune
r espons e apgreckisd Al P b 6 wsaelh@ayg%ﬁ@w gytometriepth pirksemarer potices

[ 0102] Si ftdiRinatiOn Lo R @frh&d., aﬁ%allepgkyre p (Y BRa 'a&?&o%ﬂkad%ﬁxur ace

CGeneral l'y, a humani zed anti body is produced from a nonocl ant |
rai sed iPPeinakngwvi fo carighofer nmmmlaﬁlnﬁaﬁllsmg agte@rldhlercemnatrbdmlnmkzre@refsgtr m; of

non- hu ' ' ' ' tain
i mal o Sl b ARAROR Aol hiC VR ELf b RS M BART
a hunmani @egaablt sty onsskallddunte artrmnghtceghmb@tel TIC(freacehp'y entitugng.itisody) i n
g:l):ch f r : ntgorﬁ%{l mrgmo%ls%rgl(stégﬁsg?g gn%la? I egt;[ 3n odl{;lsecg} rg‘acﬁgn S Blylt arg Pblg yoetb?)é r ? or
nonhurrarneﬁirsum@rdtam thgughh® @e&raaedhespe«:ﬂsfl city, affini ty, and/ or capacity.
[0103]1In | ect ed_enbodi ts he a ant i bod ri se consensus
sequence@? o crést %nycgﬁ}ée aﬁ) Ue" eﬁﬁ%ﬁgw E}%en HDF%WEE%‘F n@rﬁbem sever al
human heawyctiohai fieq@éndyiog TIC gimtenrmnhel@naptodldseqyu emmlo@aycms abdgned to
identify a co ensuli am no _acid se@uence s Mor ﬁtgver in %ﬁanSt ances, one

or nore PRERERBFK IR ER RIEREITHRE Papmasts F ROTBpounfROlH

i munog! abisibA may eduePhaeeghcayy MCQS)DQ%ingom%hﬁ}HWhoﬁ&ﬁdbG%e sncfuag® t he
donor antjbody. These franmework substitutions are identified %%/7 nmet hods
(2]

wel | knoWmipaiopiaduced difigregtiationy nighscrlistppiipnotilentine ielp &y 4004 d3%. B 24%. CDR and

framewordpos 65dvaNEP 359, xrpl&ﬂérlei%oamn@vmé %aﬁ&@hdﬂﬁéqdemftﬁmnafy% oA gen
bi ndi ng and sequence conparison to identify unusual franmework residues at

parti cul @ferpb4Pti e S0%ueh%soflfs o1 €1k bresriiaembadimanta the didosap peropaunds e

t hr ee-di ragi e d ove
ity B O T ol By e B (b fg e

Furt her n@rf@preh@wd thag ey radictibo di s frrqueneorfphd BIE Irkeh)i dandis it hedreapandmgt  f ound
inther ations may
be nade %gﬁ gV 1%€R@k$gg¥mgép&~o%§%b%? 5?%%%%e%%%&”WIQ§%Fﬂ%QSé ?echnlques
[ 0104] CDR graftlng and humani zed anti bodi es are descrlbed for exanple, in
U S. P. Ns. 180%§£ ¥£§H693 762, 5,693,761, 5,585,089, and 5,530, 101. In
general, a dy Wil conprise substantially all of at |east
one, and typically two, variable domains, in which all or substantially al
of the CDRs correspond to those of a ngn-human i munogl obulin, and all or
substantially all of the framework regi ons are those of a human

i mrunogl obul i n sequence. The hunmani zed anti body optionally will also
conprise at |east a portion of an imunogl obulin constant region (Fc),
typlcally that of a human i mmunogl obul i n. For further details, see, e.g.,

______ o NN A O NS N S A NSNS\



or nore grafted non-human CDRs) with no or mininmal franmework substitutions.
[ 0105] Addi tional Iy, a non-human anti-CD46 anti body nay al so be nodified by
speci fi c wel2etosm7ef hunman T cell epitopes or dei nmuni z&Cirars2dxy/056389 et hods
di scl osed in WD 98/52976 and WD 00/34317. Briefly, the heavy and |ight
chain variabl e regions of an anti body can be anal yzed for peptides that
bind to MHC Cl ass Il; these peptides represent potential T-cell epitopes
(as defiped in WO 98/ 52976 and WO 00/ 34317% For detection of potential
T-cel | elfi’'tbpesIn @yeﬁwdb%Ple%aew?%@nWB ¢ FP e piretd Fuigrmaselafdiy.eadi ng can
be appl i ﬁl@l,udﬁ ¢ D48 aaegmtmoﬁh@aa i3 Bre@fmdRb AR Wep Vﬂla%% of Ady dk Belh ng
peptides can e searc for motifs resent in the L sequences, as
descri betmbsr WI-D49 spozgedmalisnmnaoy swcloaeldee@umri; fngy b¢ m@d ﬁbneﬁlymof t he
18 maj or &@&cﬁémﬁhwmaa&ye% YRESme ngh sefm%%)&ﬁeﬂfoﬂle bR T cell

epi t opes. tential T-cell épitopes ete can

subst i t utmimgnogherdpeutieuagbess er iflogindlnespase @ilqdef@rt?d de chenseﬂdq@d\ctmlbptabllerets,rtwgi ons,
or by si i rvative
subst i £y s AR, ATk PR Wb b RS S e DB E eenS¥IB  Sormron 0
a posi tlmplamcmifeaua ogmayrbe mdmfabb@mesmsmexﬁrceenmytsbe used. After the

dei nmuni zj nges. are i.denti |.ei c i ds encodi VH and VL can
be construt E (’%et éa’bneﬂ%lgllegtsotgle gg ﬁ'g Vﬁ&oﬁeﬁ?‘% R?%%eﬂtdaée“Fg? ‘éﬁ g iBvo
synt hesi mcl@amemligenmmmesemﬂyxﬁucleaﬁdksspbpﬁwstohbolyﬁepﬂm&sagﬁzem etk praetadlyl e

R f tant 0106] |
Sl act oa"EABUNRRET D ombregRub T GEB Aoy TSI, U of FMhthani zed

ant i bodythwaof iablb&ng, agi &ﬁmbESCDm@msthbnsﬁQétE Q:SgJ(E!dMi—BC tdrpsaatiddifoipgr ent al
f ramewor k reglﬁLﬁTélFR) and CDR seguences I n ot her enbodi nents at |east 85%
c%ﬂreC ul

or 90% of Y UEHS S8 OB EEsTAMRYiPKie 28atrd2obian £6-)t Kb alsp t he

par ent al be dppreRwRKkhat 86 bBBr drfiiduirAdHes, HRTRBANRIERSs cdiprite hHHoRRE (. ¢ ejnﬁr red
enbodi nent, greater than 95% of the humani zed antibody residues Wl |

cor r espohl4¢ BADRIY dmBIngIRAstiva Fragipats drdstreieshereefi o pqrm)larbmefemi
sequencegnbddthdid RbiFRBIZSA Rl 19@9& BN AR C&%P{ ideGRGHiHS R do?iscr PP 4

nol ecul ar bi ol ogy and bi onol ecul ar engi neerin echni ques "as
herei n. dateveset fiemrenisibirenfe In %W&ﬂﬁh@@lmeﬁﬁrﬁﬁl@p@@éﬁ linﬁ@)lﬂatallﬁdnae%pmes@ ng

oy oMo RRURREaR, | Al SEAUR M herRl 1 DREHo flod ARG ORMAL 7Y

vari abl e region romat |east one o v
such nucdeplegingantihodices Metebvdtraswrithtthe afheswengdiet] festbni qonithletsathtse armbod& or

exanpl e, mO&Nat Q&tn%gtbg'cgfgﬁlgaft Of&a %}( Q%%r%@ﬁso@ﬁﬁ:ﬁrvx%t féct%& cytotox1c &%ein r’ i ned

produci ng an an nfrunor eactrve fra " agai
target, Iaﬁymlescbnqldzmehl abypvse niodidiersgBRMSs) methée hmjtn@gd\mtumrenteg emﬁﬁnotlwrapﬁe’som

N e R e

gerni nems@qua@ms,opémrre oaxlwrg@hetic lave? ait 128y @sgdist Ebrﬂ'mhdimaﬁmsehse A et al .
(1992) J. g& 227 79§» Cook, G P. et al. (1995) Immunol. Today
16: 237- %Eﬁtwascﬂ Ay H“C‘”B the li€g92) J. Mol. Bio. 227:799-817: and

Tonl i nsop7gt  al It wiIL A9 @\@?edlaﬁbé tlﬂa@&é‘dﬁ@l%geddmMonﬁt@@&s%a&%@ﬁl@t&br provi des
a conprehen5|ve dlrector% human |nnungglobulln vari abl e regi on sequences

(See Ret®igpingg oriphibit Proqagatiqniog syruiyalgs ungor celsy pyrticufiibis B dgdiehces can

be used ﬁ%c%t%éb%@ si®thrdi AR aSQ I YERESaniSm8 mcldd?ﬁg JgEai%\gef knihgalARs and
CDRs. As set forth herein consensus hunman franmework regi ons can al so be

used, e. s&lecteég;ata@g@rqr sbginatng specific pellsglemmdingslgr example, on the form of CD46
modulator, any associated payload or dosing and method of delivery. Accordingly, while

preferred embodiments disclosed herein are directed to the depletion, inhibition or silencing of
specific tumor cell subpopulations such as tumor perpetuating cells it must be emphasized that
such embodiments are merely illustrative and not limiting in any sense. Rather, as set forth in the
appended claims, the present invention is broadly directed to CD46 modulators and their use in
the treatment, management or prophylaxis of various CD46 mediated hyperproliferative

disorders irrespective of any particular mechanism or target tumor cell population.
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f. Human antibodies [0109]1n addition to the aforenentioned anti bodi es,
those skilled in the art wll appreciate that the anti bodies of the present
i nventi orwoay120smysi se fully hunman anti bodi es. For the paTass@l/08§43¢ he

i nstant application the term human anti body conprises an anti body which
possesses an am no acid sequence that corresponds to that of an anti body
produced by a hunan and/ or has been nmade using any of the techniques for
maki ng h godles as discl psed herel This definition of a human

ant i body Ci f nct ?F%f“ee%?ﬁiedkfég) %fio é@ﬁ‘?ﬁ%)}“@@i‘ﬂ?ﬁoﬁpﬁ& M human

ant i gen- BoRATIME Mn@EbAEES To [HLAR]iHWMRR a@pxteblla@a HRSCDAR amBgdi A ERA S NY
various techniques known in the art. al | uded to above, phage display

t echni quERETHRY K& cowabsctanY Hgd %YH%%B%WJESIW PiciY 2REPIHAS i n

accor danggniMoididahe aarv@%%@heﬁt%aeé}av@% théﬁt%ﬁha&&rogﬂm RERO Y Nomblks,t he

i nvention provide methods for producing anti - ant i bodi es or

ant i gen- SAMIeRSpRstatds o Sthemased Bieragis it the GB4¢ protest erfmeofenishercdfeanil zi ng a
library A i i ary
W Eh O o oF A 61s RS M I Y, g
CD46, anekllsbt etherinegpledtie célimmelodingledlk VJeanrloabeféirLtEES fInoate¢tekepiralgeentB8yie way of
exanpl e, CBQ@m@?ﬁlE‘tﬁganQ s ge@ﬁﬁé ngsgt Pﬁ library of antibodies for use in
phage display techniques conprise € steps of inmunizing a non-hunman

ani mal cOfpr i si Aguiedrmreinosm ammgemsmeﬂarsnmmdnghlebaqi»able df aeutralizinp, WWhkgpr an
anti geni o to cr ons extracting

ant i body” Bg)gld’ﬁb roggatc]“égl C{uf Ve ﬁ PWHI‘%U C%Y‘}{l PRdiSyiat ?rr?aecﬁé!!\fgi encodi ng
heavy anpkoieilg bricludhgi thsbiadingof rebepdire® 1ihndshoe therimenat:mcm@ of erpmthwitiext r act ed
cells, erse anscm@?ﬂynﬂ the RNA to %{toduce CDNA, aﬂ$)|lfyl ng t he cDNA
usi ng pr? tFaéeS YC BHSEYY PRgsImes INVERGN Ay Gy eringiaapbadies L ek uch t hat

ant i bodi eigdiag ﬁa@ﬁ@ﬁm&eﬂmﬁeidﬂ@re&hweﬂnsl\&rpﬁd&aglywp%tam ¥lychhprignrcodi ng t he
VH and VL donmi ns are reconbi ned toget er wwth an scFv nﬁg? b PCR and

cl oned i HYPRIdSHRGEATCHaNsS 1oBOREChgtides pnueleigrassls cangrensTenmBir St §BNA. The vect or
may t henpiieN£! §6drsMRonalkades ;[sepﬁdorﬁmeﬂtm@@ﬂarﬁnla@aogl agems%h ltheirsnétmoﬁfeg ed with
hel per phage. Phage used in these nethods are typical | anent ous phage

i ncl udi ngrrPeripdnERl R rasttipmeoniiql seaHenGEs, Ahife Hike. ag%l}é’élm"&b/ yedpitienant | y
fused t ogfif RAEHI B BRGYSuEEN Sroleids, ﬁEe;ﬂﬁ%lé@uiek an({ %&%l@@%@'b%”t human
anti-CD46 anti bodi es of the | nventl on may be isol by screening a

r econmbi nspaeifigdhytso Mgtperteiathesgby |Sm§leﬂlfi%tsatﬁ1}dnmtepta§@wrat§ tzagm\,e@tagpmsta

f
Gener at o0y o RE ol s OR AP E D IO, SNRIRA<hAATEY ¢ om &

cel I's. Mitdzpaes dgoimsiphepatimg and screeni ng such l'i brari es are well known in
the art kit I er at e dis l.Lbraries omrermally
avai | abl@eg]e ﬁs %dh%%glrar?gc @g@;g ?rrﬁréoﬁ eglélgs A OmBO(ﬁ, Eeem cat al og
no. 27- %&ﬁgn&&s oxespehﬁdfwy&cbgma@ehﬂl l&heimmmp{eawndm Sipldang, Jmetmccat al og no.
240612) ., .There akso ht ITE: g and reaﬁel%gs t hat can be used in
gener at i NV BHGOLRPA é(H’i ﬁséo%{;h{ b Gy P’%ﬁP’?ﬁfc 19T P AT N80 SqgNCe, [Jedep |,

5, 223, 40&;joiRing, @Nﬂhﬂt@ﬁirlmﬂcmnﬂy@f@&/rﬂ;&%ﬁm \M@fe%ﬂdoﬁg 2131&%1&’\&69@/31295&:1, VO
92/ 15679, t}4\0 3/0 WD 92/ 01047, WD 92/09690; Fuchs et al .,

Bi o/ TechtiY 54 eer‘i 1372 (1991); Hay et al., Hum Antibod. Hybridomas
3:81- 85 [(03992) ; Mbkedereds Rmonsta€deNER eRdAhpId2eReid 28he (b8 iors dYhGabA DLy et
al ., Nature_ 348:552-554 (1990); Giffiths et al., EMBO J. 12:725-734
(1993) ; TP@XMdt Frétapicaggs, crosy; Treaghvith BDGP froprasspeges @b ﬂ(@é@‘?’)’f‘“ (cp-aepEsh by al .
Nat ur e 3&&3&3&8 &ﬁz&? %)iula@sqm;%e s?!:mﬁc Fr 6 orl}‘@érla isofE R of Rhan P £ 3576-
3580 (1992); Garra Bi o/ Technol ogy 9:1373-1377 (1991); Hoogenboom
et al. Lot ﬂé’illﬂt%@re@QVM‘B@l @@Sqo(th@%)ffona@fbersm%%ﬁs et al., Proc. Natl.
Acad. Sc USA nai ve
l'ibrari eg 7%]e| t h%%“ﬁ{ﬁ g@%%&%ﬁ% )ﬁ}ée e{r%&l%ﬁgglg@g}ﬁdt %giesﬁg)tsgd ‘gg‘?{ﬁaﬁ%ﬁ% Ka of
about 10@ used GEoMug)ted rumnceijigatadtfgrnmethat &t the moclalnatoalrrs@ bbessniisted wald o n
vitro by i.n i descri bed
i he. soefRsl HE e o R G EEHI Ay R ARG RRHE i PRRMER R o by
usi ng erneqmng:rromhﬁqmlcymasc& c@toet]amagdts; dmagnesmgn@etmlorbloér@nﬂmbmue 1: 11-15
(1989)) 226: 889-896 (1992)
o in 1 rOgRR o BT St OF ““deﬁ‘%o ngysii SRz By COMHEAS P 3076 3580
(1992). Additionally, affinity maturation can be performed by randomy
nutating one or nore CDRs, e.g. using ACR with prinmers carrying random
sequence spanning the CDR of interest, in selected individual Fv clones and
screening for higher affinity clones. WD 9607754 described a nethod for

i nduci ng nmutagenesis in a conplenmentarity determ ning region of an

i rmunogl obulin | | ght cha| n to create a I i brary of I | ght chal n genes.

Y - e - N |



(i.e., CD46) and cells expressing candi date-binding pairs are isolated and
cloned. Steps may be taken to optim ze library content and for affinity
mat ur at i owoab1ddse278eacti ve bi ndi ng pairs. See, for exanpCe/USRhiBoR4BH
7,700,302 and U . S.S.N. 12/404,059. In one enbodi ment, the human antibody is
selected froma phage library, where that phage library expresses human
anti bodi es (Vaughan et al. Nature Biotechnology 14: 309-314 (1996): Sheets

et al. Proc. N%§ aq, Sci. 95: 61 %f g X Fbogenboontand Wnter,
J. Mol . BIgePtdesRrgsins f@@’i?mter\?ér%eé‘tac molegulesy gypall gplg UICS RIS 991) ) .

I n ot her s@rﬁaoauﬂmgm@rgmmaotbtml ogarp@mbecmanlaead@&itqieedMor@mnc@snbl natori al
anti body |jbraries generated in eukaryotic cells such as yeast. See e.g.

U.S. P.N. m?”?@@“@UQteﬁﬁkﬁﬁteﬁﬁﬁﬁﬁdegt&d@&ﬂ?&@éﬁﬂ@t?“@WPBMPﬂS?‘?H@(§¥Ween|ng

of | ar gempuaurhsf & vafiokanslhdat R depé;tutn@tmeistaﬂgad@roe\rt@teetﬁwus@@t@sffevehy easy
mani pul ati on of candi date sequences (e.g., finity maturation or

r econbi neAMUSHIEf | i ng). [0114] Human antrbodres can al so be nade by

i ntroducing human i munogl obulin loci into transgenic aninals, e.g., mce
in which the endogenous inmmunogl obulin genes have been partrally or
conpl et el y Mi-nacfntepdéed. Upon chal | enge, human anti body production is
observed, which, clpsghy, resenbles that seen in humans in all respects,
|nclud|ng gene rearrahgenent, assenbly, and anti body repertoire. This
appr oac h[0|7§] desAs pleedusly elludest anmxirtéu;uldrlry petfSrdd dNshodehdf 8@ Anstdyt bW bptRA6;

5, 569, 825; 26; 33,4 : P.N 6,075, 181 .and

6. 150, 584 éfgs%r %4& R é%’(zf? %"‘to%sg g ‘erﬁ’gm%‘tdlﬁf RefRin ' 2t dig
scienti fbloaqeudsbnﬁahd QRS).‘fICWd(ﬁetetsyrﬁHleUp aBiitedEe ahsokgyl ahboded l1iE83o0fal 802) ;
Lonberg e | . ture 368: 856-.859 (1994 ture. 368: 812-13
(200a) 0 Bl anBpEy mi i 8 B BrBT by R B e BRF oA Buber ger
Nat ur e Binakiegdaitielaa@yodied; bish2bific 19AD)ies LisHdeslgntaRGhIdies Zativdi&tt @htibod B8V -

| munol . 13:65-93 (1995), Alternatively, the human antj body may be prepared
via i moR R aBERRci. B AR AR B%ﬁhwfégtlbﬁpeatpémze&rrnahtqloo di rect ed

agai nst ﬂagrlaerng;et:(aar\frh?ﬁém( SiHEIB-cBaih YOPRQSKVRS, f1Bfe-Bighik eeqy@rvgeqnttt@myﬁle
rom

i ndividual sufferin a neopl astic di sorder or may have been i nmuni zed

invitr o&ntléééntl@dges angyyenthgr "arnuml%%tyrae%\eﬂ anfihQdyEEinests shlpnganbey

Ther apy, exﬁhfi‘ﬂh&esl—récﬁl%oloBrcal7aztr‘§1gyg(§§g@D@@%s@@ﬁtlo%tor Blndingy - In 2 HH3HAG! senstAifie
(1):86-95 (1991); and U. 73. VI Antrbody Characteristics

[ 0115] Noanvhediesof ilspressaianyragoninciyee tpmiogtobslimmeleererand dnaanslogipallyt he

ant i body d d
ebodi mor e B R (RO s RER 3 mo TR b hfialn &R RLARRAS

char act eﬁieswhqrethefterfrftgmestsmegaxr thagmo§ beCmee tamoatiivo dympragthbolimdors@n | s (e. g. ,
hybri do C further r.eened
for des T he R (FRON, BT b MR A ERRSorCHRAEE EBRMAI NEts RRHET IR
ant i bodthmlmdhmttrmnahoﬂy aad anthodes speedichlly inolude Bretagiahts laedlasw,lbedes]lowabl e

tibod h . Hybrid b d [
ani i s, AR FHEPAY o EY P R R0 ep S RRRERE el frkle R P el

cul ture therevf, bpstmnalmgbddﬁqﬂ&ngfat Ieadt ead dnigo acitl e3ldng madidicaiopand fusgd fwydar i domas
and/ or col oni whi ch Eroduces di screte antibody species, are

, each o
B R o e R g RN A atgs

ant i bodi @80] [OlAﬁMmbepﬂﬁduhs@&lﬁrﬁrhbﬁé defatfbelote the @Eied idFRNhEbddRR orpdul at or s of
the instant invention wll rise neutralizing anti bodi es or derivative
or frag neﬁtunpﬁlel?léarcom?ﬁé%tfer ”ﬁ%t@taéqeﬁ of Hgbodit thssay bodistngyished i zi ng
ant agom SibcHeRi@NP atd déRn@&RE bR YN0 RN REQMLS T thd@nsBhihalPoreil RLG act s
with CD46 or any ligand or enzyme and prevents binding of the |igand or
enzyme t@aingscapiaadibnge paigegddp theeapgroprigealgys. dior Biglogeal sgagonshibe slgjpr classes
interrup r | t he
|t or a0 O L R B e e BRI AR ot
an ant i boaybofurthendimdsidanio cedokyizéd mbelassesdlisofypegnmentic@l, 1gel.ilg@l.ilge4 tipst.eof ,
an anti b, i.gand or
nzyme ¢ tpRY CdRARERh e SidEHARH Phonkicdpioeiiks. o U Boyplechicd BRD
reduces thh&@ueimpdstiy haharsiarechangd paetiererf tepduabdndaocd ineetiarwgigt Igolbemgltte by at
| east about 0%,.30% 40% 50% 60% 70% 80% 85% 90% 95% 97% 99% or
maost apundang. . . ST . .
nore (as neasured in an in vitro conpetitive binding assay such as set
forth in the Exanples herein). In the case of antibodies to CD46, a
neutralizing anti body or antagonist wijd preferably dimnish the ability of
CD46 with respect to inactivation of conplenent conponents C3b and C4b by
serum factor | by at |east about 20% 30% 40% 50% 60% 70% 80% 85%
90% 95% 97% 99% or nore and thereby reduce the concentration of free
glyprcans It Wil | be apprecrated that thrs drnlnrshed actrvrty my be

o o " - o M



b. Internalizing antibodies [0117] Wile evidence indicates that CD46 may
be secreted by the cell, at |east sonme CD46 renains |ikely renains
associ at edownt2n3tite cell surface thereby allow ng for i rCEUsadinoaai4BoHNn of
t he di scl osed nodul ators. Accordingly, anti-CD46 anti bodi es may be
internalized, at |least to sone extent, by cells that express CD46. For
exanpl e, an anti-CD46 antibody that binds to CD46 on the surface of a

t unor - i nj ting.cel| .may be internalize et r-jnitiating cell. In
part 1 cul @D pr SEE FLGVENgE HOHE GG drtERrrB: i pispabRanha) Rpipes
associ at gd., vgmhlgm Ty, UL, @€l 1 an€IHAQY, 0 well AP A1aki6Ss théradt, &b MithinhBe &8pd  UpON
i nternal i zati on. [0118] As used herein, an anti-CD46 antlbody t hat

i nt er nal 9 ztE%ptiegenb%ertnﬁatpr?fgrr%da%b?dubenwwaSIeé the T slsprtramtigoglebutinae

associ at gd) yd &J&u@emeldaﬂaug@leﬂy forth€prpbses mi baN6h. AR il PRAYd RLY P
anti body fragnents, human or huimani zed antib Y and anti body conj ugates.
a

| nt er nal $ughdiselasuwinip, kseuer, maroly dwnéiratlwﬁoﬁﬁx\mp Botompeaifigpsernt ingethods of
appl i cat {90Snd i H%&% fn%aﬁlbganm iP&EUYa 'lﬂnﬁ’lh%thhJ Bepd @HIVQJUO%E fgody

nol ecul es I nterna e sufficrent or equate to
CD46- exp@@g§mngmd€1MHﬁespeC|aIIy a CD46-expressing tunor initiating cel

De pendi ng) Q?ht hﬁl BQE&B& h%];na}ltf%(;xe anx?o%g%al%s C%P‘lg)tlg t%l ei%l:%i%gh Cpo ){pePtﬁf%ma

i nstance a sin ein
suf fi ci estainsof kxlolelculalheelglaragmbxmmtdly IbOGMEaiﬂomt laed ert idéoidyl Heavydhainkof

exanpl e, certain.t I in lLin

i nt ernal " z%’fular Ve h‘?’é;&]gﬁo %g%&u(il %{ é) bs%yﬁe c%?ﬂvﬁég?’ aoqsﬁaHP‘%énaé’?ﬁtP%ody i's
suf fi ci etitrrebfnk Itd the ifferdnu ctagseCEl ahtlbdﬂﬁ‘fetai‘tefen&lad anthe cGidGoratiig Ib@ehycase

i nt er nal

var rous HECRYLBRAI 1) e HORGU B CTROIER P TAL T eaiBies 68l U0, NBEHbd. of

det ect i ngevibeddier agiznadtd &@@ytwmwrly&hsuzlaaypdgt@n@d mbi bkl desed ped in
US P.N, 7,619, 068 which is |ncgr porated herein by reference in its
ent i r et yPased obip pafegidspueRBarE G oy damadish dhogsr kit fele @t ment s t he

nmodul at ofppre@fate g thdubadit sthuBMRR ah@ thrdd dile SRR dopBgHeN B LT MigreRAE diRQdigs or
derivative or fragnent thereof. The tern1dep|et|ng anti body refers to an

antlbodymB?mPg@BWﬁﬁ@“PHﬁU“@NWds to or associates with CD46 on or near the

cell sur [foﬁ’s?]e anflhé fRgUGE s akfj el BAdiifi§bnEsin ahie CQ?%‘JBHQIK wﬁéx’eﬂ'tﬁ@%@h@n of
t he cell conplenent dependent cytotoxicity or antib ependent

cel | ul arCh@mS gtaéb’@téhetfwvy qhging steing bidel mesthtos thei % enbepatinying @rdugh Flyl bel ow t he
sel ect edva(fjﬁgl'e %g‘l&lgto dugge?x'dggft IYI ]ﬁ@n ﬁ\ﬁﬁ%&nﬁf‘sﬁﬂk&{ o%%b \H/%}xﬁ%tytoge

cytotoxi ¢ agent. era y a depleting anti 0 fenove,
el i m nat @Vdﬁﬂtldlﬂulfl(htboh‘é‘abﬂe 200G Bl link Qs llﬁtﬁ)@/élln@@%gloﬁo% 18084 vy85%ns.90%

95% 970/‘?‘h Oxre d)%gt%’e% \{y%? 'ilglf&l c'ilﬁ) % 5’?&8‘%&9 e ah? %a%egmqg(tﬂapnead Suf(flfe c%: bri%ocpsl{{l ation.

In some embodi ment s the ¢ popu 1 ON TR oned,
puri fi ednumrber sfovlsitiechay uwbaq@énpdtetjattypeg)f@}l S. I n ot her enbodi msnt s t he

oxt ract o 0FRat *cBRBrFES Dinar forpet il ieE JeReE TV ehplE SR RN he ar
will appﬂﬁanmkbnbhmiEsma@ﬂaﬂdmbmeghaﬁm&abnhﬁmhmhﬂueavaﬁmdaﬁﬁhuhﬁdmmmnthe
Erarpl o RSLR TR BE Eel, 0, TR OF. AN, QUBDLLT v e dopl el o of, uror
bi ndi Ng the heavy chain, and the light chain variable domain is aligned with the variable domain of the

heavy chain. In this regard, it will be appreciated that the variable domains of both the light (V)

and heavy (Vy) chain portions determine antigen recognition and specificity. Conversely, the

constant domains of the light chain (Cr) and the heavy chain (Cyl, Cy2 or Cy3) confer and

regulate important biological properties such as secretion, transplacental mobility, circulation

half-life, complement binding, and the like. By convention the numbering of the constant region

domains increases as they become more distal from the antigen binding site or amino-terminus of

the antibody. Thus, the amino or N-terminus of the antibody comprises the variable region and

the carboxy or C-terminus comprises the constant region. Thus, the Cy3 and C domains
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[0120] 1t will further be appreciated the disclosed anti-CD46 anti bodi es

w Il associate with, or bind to, discrete epitopes or determ nants

pr esent edwbyotdmsizel ected target(s). As used herein thePCemuse@piosape refers
to that portion of the target antigen capable of being recogni zed and
specifically bound by a particular antibody. Wien the antigen is a

pol ypepti de such as CD46, epitopes can be formed both from contiguous am no

aci ds and no ncont i.guous am no acid xt ap tertiary folding of a
pr ot ei n. 1@’ G%Br‘%d]i“?fé’ﬁbofx?’ ‘FW‘&‘BHP?B{SE‘E%W&H‘? ﬁ%htéf padespedieYpi cal 1y ret ai ned
upon profogsn demad Wih ReiabWEfeRas tRFhdt e Serfall FERELRYF the Whiiae/ddn@lifli di@erar e
typically | ost upon protein denaturing. An epitope tlypl cal ly includes at

&

| east 3, e%ﬁHWﬁb(rI%S%%?F|aylon&tmm@5>§{obshra§ran@ihfeﬁ ot spss largelydefipe the bindipge
spati al Eo%f@@y' PBractMNiRs SPESArfidutRbhibody. h@heﬁ,ghweﬁﬁrl%lé LiRd Ma bt
appreciate the térmepitope includes any protein determ nant capabl e of
speci f i cthemprdyasdn theceapgsmenta kg odsompleareniuitelelermpingpegipnsd DB hét bits e

i nteract of
cherm cal 1y Jai ool ETER EaabR bRl SyREh AR RREEAlRNLSoRhal or
car bo hydP(HU@lSmf vstwg)ﬁ:rdomada flahlangléleéJRRw@rrmdl fyanheamosk slg'ems (ARs).t Mpeee

di mensi opal... r I

char act e%bl%él{l?% g‘dﬁl Hyoort%%(rﬂ glr?h%&%r CSIEG%U% S ?Sr’llgg?ﬁ or ecsgr% or gr% T 8nal .
In a |i nefahe ambbd»pz&ga sladrd, naf- cdnluguq:umsmusncceﬁ of amieo addd tha doedpasiBienliyhe protein
and the |ntera n ecu such_ as .an Ilnearly al ong the
primary R HR8C E?.fa’%é@g%‘%ﬁ?& MERES 57 quéqpﬁbOdVﬁssélx%é)ﬁ?%’f S TERE e pi t ope,

t he poi nctcslflgiﬁraudsﬁﬁraaaqlue@ns @eduimatr oss am no acid residues on the protein

that are | inear arat ed.from one apot her esired epitope
on- o aniShbn | SieEERSHTh Bgion PoSTaEe e ide' Ao u e OS¢ o ot

epi t ope, d&@ngns, shU\SIé&glrﬁéi&ndl&ﬁlmlvﬁht@)ﬂuyiﬁﬁﬁﬁlh@aﬁd kddluér{&@ RAB&SEME flaMé&Bik on.
Al ternatively, during the discovery process the eneration and

char act efeE9Es e IYGHOR i Hse coafopmyrion) and the LIRS farre FaeRt BISh sensget. #dnr abl e
epi t opeSgonfe @8Bs btiSpa U Oh &P h@Rstructurd. STHUE & ResP B ik Rb& rEQo&%@pt%tfbﬁrl yely
screen antibodies for binding to the sane epitope. An approach to achieve
this is fcaffeldmeiovideniss prdiiinastheitik EPRsdn sqrregt ipnfaiey Py sitarghgin, non-

compet i t ig(gled: iRleRidMst FnORRi @1?9&991% sitd fofmed Qﬁth@g&lt@dﬁgﬂ EPRS ABREL & shiPlce
binding to the antigen. A hi gh t hroughput proocess for binning antibodies
based up&mRidTedniary roBsepionpen ihe m@ﬁlun@e@ésq:mtllg@d(uenCm>0§hk$8¢@mlem[emr2{2] As
used her ghlec iRl BB BRLAE Br 10 oY ROe im@HOUBL ALDR €5 based
on their antigen ng c aracterrstics e assi gnnent

sonmewhat epatopg. tIt mlybe appprentidignt g1 positiondff FIBR eenn blem@ddjos:bnlvfm Hyionelbhig
patterns n d| es tested. Thus, while the technique is a useful

t ool fororg%cn lé/tg}glruﬁz|tﬂlnega?ant| bodi es of the instant invention, the bins do not
al ways diogelct | yAsdlsmekcﬂtxenmet dttzel]j:elqvpﬂlsorqmd of theheavyi dnil ibhtidadievatiabkt i ons
shoul d be .furtheé r@id g dﬁr art g%% ed trneéhodol ogx 1[10123]Wth
this cavea "ohe a‘i*?“ﬂ%“t"%f‘r Y8 %eé‘ﬁ ered aélgfi“ LCHOPRN AP (R B SEh il

f ragnent totﬂﬁﬁﬁ@(ﬁfﬁecﬂb\temﬂﬁbddmst Maatdgnie [epiyt @Pighodhabnasisble agpAties 4 fst bi ndi ng

with a sec: nti bod us t hods n_the art and set_forth in
the ExanPlt %‘?yh@’? @}YrPor%ﬁ‘ %?’i% fiwgbge 83“%"1’?@\{3\%4 %\F@saf’tyﬁéleﬁfz‘? RRIHSD irfbS body  of
t he i nvemdal Por [ight SHaRtvaiablCRBSo s h sédhdlimibbdg Ko? BetnkjlOMS oEhdobiknEAS Ur €5
the ability of the secondary antibody to bind to CD46. If the test antibody
is able t1h6 ehfirg ekt shiapagiakle regian syprrisingripe tecedight ghaintellBs ofstfirstepaedaint i body,
then t hengeconcal Widd &QMemmmt\@rllegfegfo%rcgﬂbrlﬁﬂg {hglﬁﬁeé}nﬁw {fag primary
anti body. However, if the secondary antib is not able to bind to CD46 at
the sameCPRpef a sepend amﬁbodé/é@emalwnamrﬁtb\@dlyﬂ dijd Marepveh én eherembpdimsple, an
over | appi,pg A¥Hoh AR BRI RLE L, t he

epi t ope gluln Bby‘ri)‘{dysaé1 p Prra?ymantd?(%n &%0&1% rx%h\/s\%h?%%mﬁ%ﬁgh%g%g g%t ailed in
t he Ex amphtelsedbe Prowidetthpedediessi arnebIOdYeltaamg antnbeed)cmamcwe@hqas Thg, siodxethppinas e
direct o : I ' ndlrect
enzyne |£m*rlhn "{p%?%?& %np&sd Dﬁﬂré%|atf?§ﬁhtggsoggq§’%§ggy§g%¥l e syst em

(| .e., salﬂrrfvatﬁorplaascrmd antémdynamrb:ethard@avlyie:hhmmmm aahikbartie®lyo(r) Anal yzer
(i.e., | ayer, i nter. erorretr Bi 0 ric

net hodol @8@1 Thlglofe PRYLCHY AR p‘ioggeﬁ%?‘f lg?)tﬁrgﬁ%vgm)l%{ls’t WgL'?f WB’)r/gia%Etﬂf'aé?’@'rs to
an optical phenonenon that allows for the analysis of real-tinme biospecific
interactions by detection of alteratiof in protein concentrations within a
bi osensor matrix. In a particularly preferred enbodi nent, the analysis is
performed using a Biacore or ForteBio instrunment as denonstrated in the
Exanpl es bel ow.



[0124] The term conpete when used in the context of antibodies that conpete
for the sane epitope neans conpetition between anti bodies is determ ned by
an assay wo atwmsie78he anti body or i munol ogi cal | y funct ipomaiS2éinagmment under
test prevents or inhibits specific binding of a reference antibody to a
common antigen. Typically, such an assay involves the use of purified
antigen bound to a solid surface or cells bearing either of these, an

unl abeled. te lin an |.a ref erence i munogl obul i n.
Conpetlt?W% gﬁﬂﬁgggﬁﬂ apiyﬂﬁﬁgﬂPgﬁﬁ% gﬁ%e?ﬁﬁﬁw Gr?ﬁ@ngﬂﬁﬁﬂ¥s%P”F%@el bound
to the spbiide Sptithid€LadCOA (e, hifdi- CD&6)FHnﬁ§&T'&sQn adcotdaged gt the MAIAROI! obul i n.
Usual ly the test inmunoglobulin is present in excess. Antibodies identified
by conpeF?@?%ﬁ assay (conpeting anti bodi es) include antibodies binding to
the samergpj t opg &9 elaie, tﬁ@éﬂﬁaﬁ&tﬁw a&aqymage Rt fRad ﬁ&n@rﬂ%ﬁ& to an

adj acent eplto e sufficientl é roximal to the epitope bound by the
ref erencée ’élﬂ‘il Pﬁbtb@l%? of abaj et , NdH Evblécation Bbé 2, Nagiat Teshaicaldefogmation

regar di nge0l BAsgAa, v \A%tﬁa@ Qgregle{agg%law(&ex@wg IBICBRS) Radoigied 10 the

Exanpl es \er 6i eting anti present 1n excess,
it will (GPRDiin thS[blehTICﬂlﬂm me‘hih drgnawf amzl 3rle35e(|Cé)Rie Sé)rﬁﬁ (EW) nd 25-68mmon

ti 4 4 0 0 % 5%
st ancet R i B8 Hha W LRt~ QiRP Ve BRYERRS Vi COR B WRETE: |,
(r:nr)]; r6ac£ gm&]é?e(sagdﬂ:)sdﬁpmomp’ell $xpefc<ihfh1tdlotnpldgl54evmtiltm:](ﬂ&ecbmmsugadie?sesmy be
Z i i Sti
el okl MR R R el RO R SO bR T By ana

i soel ect te QuipbdritigSystam, tBba dieddorahd Fniegion. [10ddAG]onnthe iestity @8 paein inlikRuflr esent

i nvention further en ses the use of_ anti i es.that ve a high

bi ndi ng KPS wfawen%%e SRR iy IO oy R By apgin deto
speci fi cmtarsspe&lem allélfc divdr@8te. anbiagoThomeethhe. Bios sm@al 896:99-0 9N BfsaNdndl Q
(koff/kon) The anti bad ecifically binds antigen with high

< 10-8M
ST i ¢y POMBCTHE el I e RGN 508 (OB h gt ek Ghoa T Py R e, Ko
i's < 5x18-shbletslon aRNR LISHHIE WhePbort it dl BYiBReh@bihdr NEa@YrigRody has a 1Q of
< 10-9M and an off-rate of about 1x10-4/sec. In one enbodi nent of the
i nvent i offorepisBtiqard refgrerees i incoyperasedsiiesain by referesich di itedrbierdy prshhe amimoapid
i nventi ofsiqhddGy 1A dnbAEpRS CRL bs BirfAdd B?ea@@%@h@‘aﬁ&e%xt@re@rer}egg MERR rhout
10-8M and 10-1M and in yet another enbodi nent it bind wth a Kd <
2x10- 1M fosg¢mparisether sel ect ed enbodi ments of the present i nvention conprise
antibodi es that have a di sassoci aldfpeen q%gnt or Kd (kOff/kOa) of |ess
than 10-2M | ess than 5x10-2M | ess tRan Iess t han 5x10-3M | ess
t han 10-4M | ess|than 5x10 Ha\ltlatl essCftoﬁa LOMMEallms han 5x10-5M | ess
than 10-6M | ess than ] . ess—t han 5x10-7M | ess
than 10-8M | ess tthangilo g}\/;?’s ess %ﬁgn 10- QI\%O 3isess [ han 5x10-9M | ess
than 10- 1M | ess |thaoDRx10- 3051 ess s8lsan 10- HWlsgl ess| t han 5x1011M | ess
than 10-12M | ess—than5x10-12M | ess thal 1—3:9—-—13!\1{——!—&35 t han 5x10- 13M
| ess than 1014M I\é‘sgDB%an 9§>‘<11Q3-1 MO 1@ss | t haf3-18Ll 15M or 1 ess than
5x10-15M [0127] Iy SEBR1 Tl CogRbhodi Megls, an anpijgody pf the invention that
i munospeci fi caIIv inds [to CI6 has an association rate constant or k""
rate (CD46 (Ab) + VrEPBen (AF&0al- S0-58b- 5\g) dgb-3at | east 105M 1s-1, at
| east 2x105M 1s- Ly atnheast ox105Mm at— t—106M 1s- 1, at | east
5x106Mls- 1, at Iea\é{jﬁi%gl\ 85)? at |9Z;§§t bxlO QQFS 1,/or at |east
108M 1s-1. [0128] I n anot her enbodi nent, an anti body of the invention that
i munospeci f i Radldhyé rimbeksng follows the nomenclature of Kabat et al., supra

Res1due numbering follows the nomenclature of Chothia et al supra

*Residue numbering follows the nomenclature of MacCallum et al., supra

[090] For purposes of convenience the CDRs set forth in FIG. 11B are defined using the
nomenclature of Chothia et al. though given the content of the instant application one skilled in
the art could readily identify and enumerate the CDRs as defined by Kabat et al. or MacCallum et
al. for each respective heavy and light chain sequence. In this regard CDRs as defined by Kabat

et al. were used for the humanization analysis set forth in Example 16 and are underlined in
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CD46 has a koff rate (CD46 (Ab) + antigen (Ag)kow Ab-Ag) of |ess

t han10-1s-1, less than 5x10-1s-1, less than 10-2s-1, |l ess than 5x10-2s-1,

| ess t harw0QoB#31273] ess t han 5x10-3s-1, | ess than 10-4sPLCT/USesId/06(3aN
5x10-4s-1, less than 10-5S-1, |ess than 5x10-5s-1, less than 10-6S-1, |ess
t han 5x10-6s-11ess thanl0-7s-1, |ess than 5x10-7s-1, |ess than 10-8s-1,

| ess than 5x10-8s-1, less than 10-9s-1, | ess than 5x10-9s-lor |ess than

10- ms- 1. ecte errbod ments of the present inventjon

ST B E A bt B iR S e PR R o g feapdte. B R ek AR GPAE of at

| east 102MhplisingtCDRaRFin@Xh02Mudh n@hencRasd ard @Bdykskly iddlude@asthirbmd & at

| east 104M1{ at | east 5x104Mr 1, at |east 105M 1, at |east 5x105M 1, at

| east 10@finstantinventiga Msgeaadly the Jarm)vagale regpuCGDR aminoggidresidueanaindes 4t

| east 108Mnd acidd inlaq@SR aPMAREM hisinghiny R88dncd 0OMudwretasd GRS LAIOIML, at

| east 101M 1, at |east 5x101M 1, at | east 1011M1, at |east 5x1011M 1, at

| east 10ib2)N/P1 at | east 5x1012M 1, at |east 1013M 1, at | east 5x1013M1 at
| east 10B4ML, aks h&@%@reﬁ?‘tﬂ@%ﬁ{&ﬁv%ab{[’érekﬁﬁ%ﬁam@@&%%l&) Qﬁméramh‘?&ﬁ%\ %?éi’e@

f. Isoel ectrlc points [0130]In additiron to the aforenentione

proper t i @gse aaring acttd46 thedransogitessiandf 4 gheint $he tsem diofmewpikkegiah pr FR

pol ypept fined as
Phe D wictins R BBl LERALARE fihfio RN ot BT R, ARRRE Mo R o8
t hat pr otaipart sbﬂllmEiDHSt(ygLBSImg/tpe Kabdtyleﬂlrommf@wm trhxeefptd mizaridb@ rsglbmtl onis
equal to eI ectrl |nt of the tehn. . Theretfore

possi bl efr%%g%oﬁ I’m'Ze. CSS ?etquf'("gy%et eenrz}bﬁ& 0 el%p]u é)rac%‘ajﬁép ]Ieg%déhlon of

i oni zablmclmeslaﬂl;ethosermm’[waca:htoubmidwfﬂﬂCamsust the pl. For exarrpl e the pl of

a pol ype de c te Ki ro no, aci

subst | tu@%@ns ( rél?e 898591 et?fdai ]}%Vym?‘@ B@@ M%&ngé‘?r %@? s asdelingd o e

for an unckaagedl.| Rahdiiek fdgth [aDrdspdndse fhe dBhtaitDoftthe8iabI0 Gegich behbound bly
any that result

parti cul ar theorny % r} cid substitutions of an anti bod
i n” changdSOBPastiHg BITGFIs & b iy HETHBHIF SRy SORGIRDES ' SieutsMa §f Bntriablet he
st abi | i t¥gioh ehddehpagiidghaeiyo ach%6549P Frhi@6worR rédiéh REdrre¥ypalidiolRd@disdi@ptnihi ch

am no aci d substltutl ons woul d be npst appropriate for a particul ar
ant i body"A'8PI8 £ ECHMRSENE RIng RCidp Bfr 341 Famewerk regigs beuTeAPIRdy foke
det er m n@ghAYofah dlriasleYe dg(? n 7% ARER dcighuslionge awtof%tvaham Fe%%nt Ghe

i soel ectric focusing vari ous conputer algorithnms (see for exa

Bj el | qw%@m@foﬂareglon&@gshe lahé@tarwﬁaﬁélgﬂxsepara&e@meacm(n”tl@sfrighé%@de p t he

pl of t AR CDRED4 ICHE t han
about Ghﬁ? about 7%1%12b0u ti;é%é?négﬁ%f 8. O%a tHlaSetFaF?)y\gfr%eg Qﬂaghfgé

anot her famrydirkeagion bphlesiapfzs of sqph@teérbmthecmcta\m@%mneml@s‘detsdrréoed abent i on is
bet ween 3]h' gh%mttl}ﬂ:az{?orgmgmxo%e? tru%tu?al cgnﬁQc%era%oﬁs m%m(g9 't %sgélgll%/fﬁlft { h‘la’lr

enbodi ne substitutions resu erations i'n bodi es
of the ierppantatedhat\nhd dntihagrtiesgif ¢frei p&‘ﬂ:scmnn‘l'eyltwh majnccshprtshemyodalomdmngba‘foﬂ“ inity for
CD46. As. di.sc bel o ecificall ﬁf cont enpl at ed

det ai |
t hat thefursufjtlﬁm'f1 o utold%nr?(’pnﬁn tfhls THECE g ?{?}ﬁ a?th ?‘eF E‘%F?m?rﬁeﬁ ered binding to
FcyR mayimahsorea&salahtibody dasahatage isi d&flﬁdflﬂlepdm) tha peoviptee fhe rde @t dphixadbgrent ,
substitution(s) of,.the reqi re specifically chosen to effect both the
Soor r eq DB Stpif B 5RH00 e Aok R S R i BEER Sty A de, ot
herei n, pgrb@nkackiiigsi@eitfin B@bodiaehtast thBivpltiodfwill bempri dRimenid Huntheder f orm
g. Thermal st abi | Iéq{ [0132]1t will further be appreciated that the Tm of

t he Fab H&HgimPre¢iond) antthodiss avrrg%}%pog@ctg/e fragments thereof. Yet other embodiments

may, for example, comprise homogeneous or heterogeneous multimeric constructs, Fc variants
and conjugated or glycosylationally altered antibodies. Moreover, it will be understood that such
configurations are not mutually exclusive and that compatible individual antibodies may
comprise one or more of the functional aspects disclosed herein. For example, a compatible
antibody may comprise a single chain diabody with humanized variable regions or a fully human
full length IgG3 antibody with Fc modifications that alter the glycosylation pattern to modulate

serum half-life. Other exemplary embodiments are readily apparent to those skilled in the art and
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good indicator of the thernmal stability of an anti body and may further
provide an indication of the shelf-life. Tmis nerely the tenperature of
50% unf olwDreg1fo3127a gi ven domai n or sequence. A | ower TRCTASR2EANEE3INOr e
aggregation/less stability, whereas a higher Tmindicates | ess
aggregation/nore stability. Thus, antibodies or fragnents or derivatives
havi ng hi gher Tm are preferabl e. Mreover, using art-recognized techniques
it is possibl oaIte Fﬁon of he anti-CD46 anti bodi es or
donai ns PARFEYY ?6‘3? 6183 ‘8 FaPGRf B8t abi I i ty. See, for
exanmple, U S P.pH Az}tlg&)”geﬂ&aua;hus in one enbodi nent, the Fab domain of a
sel ected anti body has a Tm val ue hi gher than_ at Ieast 50C, 55C, 60C, 65C,
70C, 750998bc, 856 wdbmovgserioudog anmbcincluging rabbitseniss. raiets: MRk banot her
embodi mepbeulibarddaRe ARV BEHIANE h&:@%n&%ﬁ@thﬂ@a&ﬁﬁ%&%eﬁhg hek kihap at

| east about 50C, about 55C, about 60C, about 65C, abo 70C, about 75C
about 80TiuvBB At gBLDe AsE IR IgBEE thburuEEicabisenense] darendiapethe i5Tatedbout
110C, ab R ' - t a
ot ei ndora oy pueREH AR e I 5@2nCOE%‘e#e%gafé%ﬂ%%E?nféfngﬁlyé%{’%ﬁ% & a

met hod katiownunrhndmmhr &urfaﬁﬂfrctle&al’@p‘heces byehab fyseleathn, a ur@mamﬂiymg cal ori net ry

0000, i BlyantSi JEBlasS ojfoysi B Resnble AR Hemboyanfi AniofiRAp. WELIRGTA R &

VI . CDAgeMb tlurhat afjuvan@agubns Cahdadbe Colateite-Bierif)0hd 3<]>1W®hdrtemurh havagent s of
th t t t I .
Fr agnent SxBARETTy aeY EBCT h ekl LR aa it Bhtrad 8F ST e adBe OB gD

conbi ne, orqmspp’n@xqonmﬁmn\esmnceathhmdﬂmlqt@thl hodt d &bﬁ&tfa@brs(ﬁiaha’e\ﬁhﬁﬁot@(sf&@@i ate
with CD46 and ther rovide the desired anti-n astic effect Those of
Sl 11 et e ECsanent O R i uitalt o PR g Tt QAP Chis ebsits

ant i bodi gBnihBlefiaGE iMhuRSE06 kéie@ulwhiINinGEK6 tEaHED 1OnRIsBhticRIEHRI Ndi ng
sites expressed on the anti bo@i l\/bre specifically, as used herein the term
MG

bi ndi ng RIYRSPUGHPRIFadeUI Qver soye ksa pol ypeptide that is responsible for

sel ecti V@b?] bi NAFBGninindatiéd e aARhL Gith @ @46'1&%5@{&% 1ﬁ&ucgng sefeded FRice
antigen, gand, receptor, substrate or inhibi tor% Bi ndi ng domai ns

conpr i sevaatanqSéa@@r RsAedes; aniiberbiessingier psibgdy-piedycinesils Fydeabtansddipmihe | have
two bi ndamaqugmglamecegﬁzémc}mmg NG s&tht eﬁgoduﬁéﬁa@b@&mn@am 'qugﬁ?ddp

i nclude an anti vari abl e domai n, a receptor-binding domai n of | i gand,
ali gandcqzitmnm@rld@mbr@mﬂ b bieeélespbﬁ‘aceﬁm@mtheﬁwwhtﬂ@ sq@mamw bergsed fdiie
purpose Qgeafclﬂef)ugﬁ%s%}? 'f%éﬁ&ﬁt iR A8 tRAANIRLE, SRk Y i Gnd S81LEP4QT CD46
(e.g., as part u5| on construct) nmay conprise a binding site
for a subgibediesemfyebegpartially gf Wwanmedtaptd?n@gmnmeglolmmﬁh]c%ga)r dl ess of which
form of rrerlc humani zed, etc.) is selected to
practi ceﬁ%bﬁoég}i?e%\gée%ft #&B?ﬂan be appreci ated that imunoreactive
fragments of the d&me clgmzahte)odeed in accordance with the teachi ngs her ei n.
In the b dest ant i body fragment co ri ses at

portion @?g]an i EPO gﬂ??%%@’ rfpgs gy ge H%%fld?‘% JRCEuLY ?eﬁ‘a‘fﬁ%ﬁo"g%bm in).
Mor e par preeut iavdnyioh, peeférerdanitod gimeantcom@fier the ti o QDA reAtivedaskiocAalof an

antibody or antibody chain (or CD46 no I n e case of f SI ons)
corpr 5] HGUPERe A HOPRaR: e P ARIGLOTh LAY PrIpABEeIh KB btl SRYRHotly or
ant i bodyfréhaipBpuldtfif of SibRladidliygRAbEMReI W tibSBGTEA] thé RliRidat MtiBod& ypepti de
fragnent of an immunogl obulin or antibody that binds antigen or conpetes

with intSEPrsReisRapuRionare 1dgntol §xqentifofnaesibla MufASOEs, e £r SHIHY SFFUTE) wer e

deri ved) mh@fioRNhhaRdy RigAdbgn tind? amoSRE CTifus ChP iR ShonRAfondSiRdcher gl n. the
term fragment of an antibody nol ecul e includes antigen-bi ndi ng fragments of
ant i bodi @sgracepef té‘?(ém*bp@’ asziot BFing HEdnfuIe jofiscreta antpodigs ynd mpy %@Sﬁ%(itjy heavy
chain (V 0 B ab
chain (Vehi@is) Pl B I R PORY SRR kSRR oD
di abodi eis¢slufldspaantitody p@mmselga milymgpiedecshauienceathtt gl yr asb@aed wish @Dd6

mul tispe i A i-myl.arly, an
enzymat | oy (R SO ERe bRl RIRRE ks Atned QRN S S v 5

nol ecul esetehaidn qsfe]tsmgtﬁstangbtsbiabhg pdlypepddei sretpmnam:trowatplhnﬂmﬁf palpsptidt es and
nodi fy them{: clip them) in a manner simlar to that of an intact
CD46 (t hgﬂ%ﬁﬁl Gf’?ﬁybe with somewhat |ess efficiency). [0135] Those skilled in
the art will appreciate fragnents can be obtained via chem cal or
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enzymatic treatnment of an intact or conplete nodulator (e.g., antibody or
anti body chain) or by reconbinant neans. In this regard, while various
ant i body woagrsiz3are defined in terns of the di gesti orCofuSaniioni4aet

anti body, one of skill will appreciate that such fragnents may be

synt hesi zed de novo either chem cally or by using reconbi nant DNA

nmet hodol ogy. Thus, the term anti body, as used herein, explicitly includes

ant i bodi r fra nts or derivatives thereof either prodyced by the

modi fi cafbl% gﬁ of Ewﬁgfégeiﬁﬁ’%a?f&% agibody:p B%‘P%%edle 1S AP epﬂgﬁgﬁ’@mr‘é’ dnbi nant
DNA et hzdiate@ @io@sthe [rikh 36} dutinen g paek  int@lniMtion aRainin i gaskfiea afd Iyaiphi bodi es
produces two i denti cal tigen- binding fragnents, called Fab fragnents,
each wi t i°dg 28f/ApRkeni F%@ﬁr PHRAT Y Zes Byaneaghiyelh knoyyy igaha areMsthodgivent ,  whose
name ref [i@étalizing call ihdlhide, b afd petlidditbd @ trhiRBdiihy theRORR dhcbdef@t MBRLiny| el ds
an F( abl? 2 fragnment that has two_ antigen-bi ndlgg.m tes and is still capable
of cr ossPFMYKRR csegegisyiruad quiily atingifene wndes cerstidens that prdect frs inmagalizad

domai N ofejik @ biekHat j i [ SRRLARE ' : heavy
chain. Fab" fngg%ﬁ?ﬁﬁﬁ%%%%ﬁlg% %g%ﬁllt‘lgr agrre&lt?d;g’ %13{1] ?ﬁig&a\g% Iggﬁ (gkahgedf ew

r esi duescedh eghe myglopweplltagd friapiigtiog a tureor Renpyapsasiganan [CRBiod svthinmyelamed udi ng

one or : i i i [ . ‘- SH.I
dosi gnat o Ty i o oy e BRI PR <ELrg SRR B PL T OE gt a
domai ns fpemtorptell lymst Inonatadizakcetlhimelscrgened psinECBMA,) R aamtinboolyactivegmaént s

ori gi nal r r e . paj s .of. Fab' fragnments .that have hinge
oyster nettistE uE abr PRSI uPRRAL AT iRLal @Bt PATROR AP b BYSrPABRER s are
al so knoimmurSessay EIJSA) brunddinemnh@loadsayrunol ogy, W E. Paul, ed., Raven

P , 19 f ; d il ed i pti. f h i bad
Fr agment 958k 013910t esh I iR Pt oaf b s ey ih Bt BgmsAoT s an

ant i bodycdnrba@repaied tukiag a 0.0de\atieg of tecDilfples kBovamin tBesit elwa@phybralomand bi ndi ng
site. This region LS made[')éueg of a ir’rFr. of ong heavy and .one |jght chain
vari abl e"HORRMN f55RiAY: PhagsHReIRt eghnolagies ofs 2t HRrapes Bavsgeuin Al fag-dre, for
exanpl e KenodMduke® driHUNAb Mdubi®s o£Rfd @HibatalioNheRet Hohexdntple tokbdtonapf each
vari able domain interact to define an antigen binding site on the surface

of the \AGPAIg G8De Prsgpeed ping By Rridopadecdiniguesrsieh ybrop @tbef gveand conf er

anti gen RiAfiNgoReG i Ahldy tQalt ARl DR EYborkioaMSual, @C’ﬁﬁlsgrh?é nghé&

vari abl e domain (or half of an Fv conprising onl'y three C sjﬁemflc for
an ant i glibpraiery Prase 2a6rd.i1P§8)t dammedigai o al.drdiprastonalnbitfedics andtheelyh usual 1y
at a !OV\ﬁ{{'brﬁfoHaQ'S@%gl @ﬁe@i@@N@‘m MSQ)QACHQ)&” Q8icRid Geor &&é@hér@inpmﬁr the

enbodi nents an anti body fragnment, for exarrp1e, I's one that corrpigl ses the Fe
regi on, ¢iedesedgrogacolsemsibodigserrgprefenabliabdigi raahm4ls hy mubipge subeutaedys or

associ at x i .br | i | nSuch as
Forn by ri i eltfent FlpOfe MIERUBLRE I od BR A RERb T R o
bi ndi ng. iMmungzagor pdyedilpreldits aammmnne feehpse thagomptises praglucionef ahtezeh-raumativdody

t hat has_an i.n vi hal f .life suybstantially simlar to i ntact .anti body.
For exarr%%g?(hgsu\ﬁf?y%ﬁy g%{ulu (I})laryal?lragerr‘en ““F%ﬁ?/x%‘%g? itr%SgS?‘nlC):fg(fr? 6%Wat8iindi ng arm
| i nked t plancyfes & &ugiocges Aphild the afuldopireibbdiagmhyba/harceset @i thé yeriira of he

f ragnent

b.. i vati 0139] I n. t.h di t,, it will furth b
appr eci aqqeéanlng{o'p¥%ééeve§m lrepa #lofa}?qg“f g‘a\r?g%m}g}?lrﬁ%?n"@éé %%@%f“@ﬁtﬁ”@fr ©

mul t i val §mphddSted frombthy edl&nt lymiph in¥@ds &N peripBé@l Blood¥d Hoglogérdut he term
val ency refers to, the Punber, of potenti al tarqet i.e., CD46) binding sites
associ at BEPARRUORS Armanpeionydytibadissh Mast yaically, Hgilvgphiorytes ¥pabipinfd pmyheyi nds

one tar g@leeHRhEEMh @ taBEedSPPEIvidetyPO@&IntdsON or locus on a target nol ecul e.
When an anti body of the instant invention conprises nore than one target

bi ndi ng P ( nifrteryBples flescabrdrbeys Hietsclspiini Rigress e batly ssipetianfof eal |y bi nd
the same,ftuedidnt &t plﬂﬁliﬁl%‘f L®%es Sucl-as a PBA o?hﬂgidhﬁ)l_amoﬁés?hﬂ%% cloh@apds or
different antigens, or different epitopes or positions oh the sane

ant i gen)recqahinanh PNAuelpeps e § shguld heundasstand that avedentdddrD44 birdisgitsiqeence eantiebodi es
wll pr h Y e e i ndi i N an CD46. In
one. enbo ha et 3t erinpleCfino A8 ot H Aol SRRl etire SRR o et
in that egehchitmaipigvesistpeoduftidrhie catbt@oud, & milude its premifiageaicity inbiividtdt o a

singl e LLlon or .epitqpe, Jln other ephodi ment he, .anti.bodies w ||
pe. nult i Varehrt hpeinRRY: QBT D AR b-FRERS R e alehG AR e
different binding sites specifically associate with nore than a single
position or epitope. In such cases theygrultiple epitopes may be present on
the sel ected CD46 pol ypeptide or spice variant or a single epitope may be
present on CD46 while a second, different epitope may be present on anot her
nol ecul e or surface. See, for exanple, U S. P.N 2009/0130105.



[0140] As al l uded to above, multival ent antibodi es may i munospecifically
bind to different epitopes of the desired target nolecule or nmay

i MmunospewORbalsiaz3bi nd to both the target nol ecul e as ReTIUSaE11450439

het er ol ogous epitope, such as a heterol ogous pol ypeptide or solid support
material. Wiile preferred enbodi nents of the anti-CD46 anti bodi es only bind
two antigens (i.e. bispecific antibodies), antibodies with additional

specificities such as tr4 5e0|f|c &é bodi es are al so enconpassed by the
i nstant TSYERE 1530 ERAWHICBS 8¢ OSiY§g inYGatight INgoRi S oy Rebiclpael anfipadyout

i mtatipieparkdtsaviiti fpionsy 1@(‘51{1@1&11&%}& Qﬁlb@@i@é Migdcte@éGn @ adfeldhe dQEfi8kanar M
directed galnst any other antig an nodul ator cell marker).

Met hods {EBIORsEXFITY “lﬂngﬂ@éﬁl fnilttbOth)ﬁ %a?@?nalrf’émk?ﬂyv%eﬂaﬁﬂphés dijegted Tgaif 2 i onal
product i Qﬂgleaetwlhanlt SR&H mllger§ p@%u&h&n anﬁélpgp@&lﬁaty aoaaaaal ARibbike
coexpression of two imunogl obulin heavy chain-I"ight chain pairts, where the
two chai PF§P44E%HP@S dicfafgqngageous pe diat they arg 81qaNy prepnamimagad bylother 1983, Nat ur e,

305: 537- §§§Q ed conpatibl e nultlspeC|f|c constructs
and net hods o g#f“?é%??ggg%%%aggg set forth in U S.P.N 2009/ 0155255.

VO 2012/031273P¢T£msmaxmmgammag [0141] I n yet other enbodi nents, antibody
vari abl e in Cl: i an i body-antigen
conbinin%ﬁgﬂ?es§]%$g£ %@g) 0 |%%ﬁ%g&gggqviﬁ%%%ﬂ%ﬁl%fgﬁ%ﬁgfﬁnggauences The
fusi on paraﬂbedlahdeywéctfwmmhvmmly mmmkxgbtainuhgmadmmcw aclhat twocdffetearspedkaoni n,
conpri5| a part. t he CH3 regions. .In one
exanpl e, ? PR OfTa Pt(rebsot% eg\}’v)}l-l @ﬁg@pﬁec&%ﬂﬁ%{n%s L\‘Seedg%l%?‘}n t%l—fﬁm E%HFQF ﬁ'&ﬁ’@dlf’%lé site
necessar &irefcceﬂ td cgiaﬁrudtshaiwmdhl aebirtigh dfshepfea@emd/dr Nigitchhigasiienial with drhe

f usi ons. h odln%B i nog d % chaln fualons,and, if

desi red, O["Pmoéogoﬁﬁ{?rfé)&r* B‘ihn’“% S99'gHn ‘é‘ 4 8“Y ST RBTHEHY SEeFSCAt e

expr essi glong@@tte s partiaiar zalhﬁo@Qﬂd’s@BIszuB@lbﬁdwhﬂH e RnfltideedH (Re dHARKs) & gani sm
Thi s provi des for qHFat flexibility in adjusting the nutual proportions of

the t hr eeHERYHERe TEIOIq2a R FPECSPANRLRS AT TRETH 18 awwﬁleaﬂwﬁéfromaw@gr of the

t hree podpveePdr Rneakd i hotheLshtibbdyt a@ss%pmt:raggcgé WAl Mfa\ghféas bhgicRPt i num
yields. I't is, however, possible to insert the cod |n%)se quences for two or
a

al |t hr ettigpigpeniongas @%‘?Wﬂ"‘i the %Ee‘éktlﬁ}oé%ll aHViREEED P aiont8thedTexpr essi on
of at | egshrishye; NObXPaRI AakRE DSAI o @%qadsssg 9325, fr?(%éleg(én%lgr hi gh yi el ds
or when the ratio$ are of no particular si I cance 0142 K one

enbodi rrefmbqﬂfmqrmasthamﬂc@a@lppdymh@ccmdgw@ofﬂfh ¢ ieachings deein raatsecoammp@slednmf a

hybri d | ,in one
arm (e. g %?QM ng§ﬂ¥%?ggﬂi%%%%%g?ﬁ%ﬁf¥ﬁ$%§%€€h@ﬁgf ﬁ &ﬁ ain pair
(prOV|d|ﬂgnau@ecmhdhmmmdan@nspe@mﬂmdyD@@cpmﬁmh@vonhemuamnmmmﬂaw@&Rfound
that thi r ates the separation of the desired
bispecifé%ﬁ%%g%ghnﬁ%¥§gﬁﬁﬁﬁ%'%Fmgg&%%%noglobulln chai n conbi nations, as the
pr esencel0bfl]lan GmnnnbgéghmbfmmMngmuumhatmn%u&pmhyaaneabmh&moﬁ“mhﬁﬂm
bispe0|f|c nmol ecul e provi des f.aci of .s tion. Th| approach
s B ool BRI s BR ndhacd sy ffupealt b B RRg iSRRG TP poc 1 ¢
ant i bodi @BRSgeﬁtedfaﬁﬁbcﬂyaﬂmhﬁ;h thtirgidbdyedongrises ch8 8bmoldkiohpiisehfaritsnzy ol ogy,
121: 210. , Accor.di n ger a ro ch described in W96/27011, a Palr of
ant i body BN & o aEalT ey pgingriea patieHRgkodyclass

het er odi gRuBcldshabhiR IR &ﬁ@ﬁﬂ&r&@lefaﬁmﬁEdeQﬁﬁlH@) RAR id&fichl with drihoRoloEHR to a
preferred i nterface conprises at least a part of the CH3 domain of an

ant i bodyCoESTRONAIAE SeAYRREE AN antifoding derived Apm angfhdr sBecighoF éelgwpg OFPHY aci d si de
chai ns f4@80dy"Qask Bt ﬁﬂbﬁl%e P@if usk nehdmgr@tth@%riabgdy I&P&E‘serél;t@d ebRs Rl aced with

| arger side chains é ¥r03|ne or tryptop Conpensatory cavities of

i dent i calodest asfiberly gitensire grafted infpea uspageanthasiy. l@hla¢1ﬁ£ g najueallyoearée on t he

| nterf ace@ie G BF O ik Rt gmllbsgu'ﬂqepafcoﬁa ARGl A9 4RM NO act d
side chains wt er ones anine or t oni n |s provi des a
nechanlgnwmﬁﬁﬁsnﬁweaﬁnwémtﬁ@nwh@MdUQﬂHﬁhaumgﬂego@ﬁﬁbﬁlﬁﬁéﬁmdwﬁak unwant ed
end- pro | i i.fi nti bodi es al so incl ude
Cross- Iﬂ%@hﬁl %EBGQPQ@gﬁﬁﬁgg %mg%@ééﬁ&%di@? esh&é;;l%rrple one of the

anti bodies in tde g@eﬁmtgm@ggaie can be coupled to avidin, the other to

bi oti n. an I been se o.target inmune
system c@:lj% togllrjntr:lvva |gira$f ?@nibogn% e%ngl‘?ge%g’&%%g (ger}e&ll Yt% eat ment  of

H V infection (WO 91/00360 WO 92/200373, and EP 03089) Het er oconj ugat e
anti bodi es may be nmade using any convejy ent cross-linking nmethods. Suitable
cross-linking agents are well known in the art, and are disclosed in

US P.N 4,676,980, along with a nunber of cross-linking techniques. VIII.
CD46 Modul ators - Constant Region Mdifications



a. Fc region and Fc receptors [0144]1n addition to the various

nodi fications, substitutions, additions or deletions to the variable or

bi ndi ng rwgi2ore/i278he di scl osed nodul ators (e.g., Fc- CDRETAIS2@N05048D46

anti bodi es) set forth above, those skilled in the art will appreciate that
sel ected enbodi nents of the present invention may al so conpri se
substitutions or m)dlfi cations of the constant region (i.e. the Fc region).
More particul arl on | ated that the CD46 m)dul ators of the

i nvent i oﬁur%{veéa ioerly 1%9%?6@&0 PR GRBOTP R oD GReR B VAT AB™ HETH 1 osi due
subst i t UkdiRAIS ,Asid Bler@QR Sudid/crfoiRds hbealhaNE. MhEie) SSBbdied dle dhidHPOUNd
with preferred characteristics includin % but not limted to: altered

phar macokitifedipridat copgingnigbpnl sequgnse sign Yed troqupnon-Kupasdeaupeglehwiy- & oneni ty,
reduced LRPBHMAGRN tintatized REIHEASRY HRFAH uﬁ&lm@;obahﬁ &s&ﬂelﬁcdn Mgm vmlaﬂl ng,
enhanced or reduced ADCC or acti vi altered cosyl ation and/ or

di sul f i desidermsdeomndDiRodith reeipisntries ngaéﬁﬁémrﬁﬁl@le@ {rom| engIPRnoéa neghyrdeni t wi | | be
appreci a S nhance
e et R S S G R B S LR T S

[ 0145] Thepetibirity, Iﬁfflrmtemndmrhmae\tm is used to defi ne a C-terminal region of an

ool ek ", BEgKE PRy AE HELEG 1L SRGHENEE LR SRR R

i mMmunogl Bhordeata chraensys hlhaan'frmayurksvﬁtary@wd;rhefrhu everdl gﬁnhrelwayy clhadni or lfght r egi on
is usual lL,y.def.ined,to stretch from m a o acid resi.d gt osition
Cys226, %{a PHRY BPOFIEPH e YRPE S‘N‘? nfi r?ﬁ%ﬁ‘?W%@P%‘b?ﬂ €<t er mi nal

| ysi ne (M@Edodﬂﬁm%y&@@bﬂl o drondrdrRartzbivirid Iﬂ&ﬁi’ubsﬂ@ tﬁe}/\&helbﬂ'): demaihlbethec regi on

may be rem)ved for d n ctio ation of the
ant i bodyMn IRNYynee 8 ’inﬁ‘ P&*}C% |%’§89er?an%‘?%‘ é‘? éAuﬁ% rgndbcddPhg a heavy
chai n of ardtidedyarithie ROMyme vARIE AL G areSidERITRO Y tieMddPWell RicaGlin aRtahedi es may
conprise antibody populations with all K447 residues renpved, ant i ody

popul at i BhEOY 1A OhiGe kigzetioas pidlie SDRemd famewarkdedttes odsntiby ey kns havi ng
a m xt Url%s@{les%'ﬂbbl%df(ﬁﬁnﬂgeh le@ﬂl‘é aMl Eé@lﬁéﬂce EhepdfAd whieshidrgusdi fdpehbenal  Fc
regi on possesses an effector function of a native sequence Fc region.

Exenpl arigsidpgsapasticiiasmesifiois Suefciubeisutans helpinmsdtaig the@preropizie fheqeept or

bi ndi ng; dléx%napg@@@ﬁ:rﬂlé}%ﬁhe QQM ('flgﬁﬁ hafd &Qn%pl%% fnflﬁf‘(')'fr bae %rrﬁl%xcept ors

(e.g. B cell receptor; BCR . effector functions generally require
the Fc regptortswitlheo feayneyian @llbmlmhora Bhtletirmgredymednized antgpodies map perpyody

e 1A a0 K8 BnARSSRMNTLE 11 B U8R BB 1 TBR0a0o [ o1aci r

recept ormodifi%ﬁndmsy:bﬁ me@ ta furdeeptioe attthady mrf@dtsaxtco usihg weld-knegi @phroduean

ot S0 nybi) SOBRSPRESL BN REEoAS s IALIS, MRS ik sore
and i ncl @d&)ﬁ%eﬁ:,é?ﬁ,@ss 693,7¢1e 5 58Y,089, akeL5, R}(] lolamdgd%egaRlalhlunmmbed asibedy,
recept or 2y pbRan By 8 B G o e e O PR e BOHISt 5! oine
FcyRI | B {uastantiahly bil bf ig DR epiresppad tohihdsd oh@ne-Kinfinl immuasglstuliacind ageguences
that differ primari in the cytoplasm c domains, thereof. Activating

r ecept or "‘E&t?‘ﬁﬁh?&” 8%)%’? Srmewark %’/%’r?fgﬁffr@eﬁ ghumgh B’é‘PW‘é’gB’QEIé‘HseﬁE@c“iC?/aﬁeon

not i f (IManlealamttb@dw;st@ﬂm@smm@%mpme dt Akl gokrtneh of @6 @R @kogkobiiA B cont ai ns
an i mrunor ecept or Idyr05| ne-based inhibition notif (ITIM in |ts cytoplasmc

domai n. ¢oggant r%glaﬂ CHAPIGHY thahpfip hums, lmw‘eﬂ%ﬁwulm1§0rzfet§hez§ata(1819@79; FCcRs
are revi gueds af Qﬁat&é@@pbﬁy 525"(15@%‘!@%@&&&%‘ eﬂl”%ﬁurﬁ?@%ﬁ@@y (1d8§)“é

9:457-92 (1991); ., | mmunonet hods " 4: 25-34 (1994); and de Haas et
al ., J. Praga, Cairs. Qp- 5?9& Bl<2162 3%5%1(1?9_299596 algy, héra VagyRa aridriémétpmgmhose to
be i dent Aibied! Asthol € LhHLHGS1: 195919 00ORP BARRIBRYNN Bol A EGRNDELAIB: The
term Fc recéptor or so inclu neonat receptor,

in certal®B38i(HY6nkbels and §rrqss§pmmé1pbl31@tebbr5 428438 (H394);@nd bfS. Prhltsefr%%mZIlgGs to
the fetus et

| nmrunol .gngmgb?’lgt&%‘r}ome H’e b gqu‘{n}egka‘z\@ %%Zlné}n 1@81?521912 Wome,?a (ﬁ% orbul i ns.
Met hods ©OfS. mm@osaﬁg Bonidie pgrpbes BLRA pas@nt kpmmIc(nsb@tﬁrrehgnanlﬁdahmmdaand

Bi ot echnblgB) I8 CH e phelts R0 pputpaf! g fan’ a&tebogeea comegiufl he

279(8): 6213 6216 (2004); WD 2004/92219 (Hinton et al.). b. Fc functions
[0147] As used herein conpl ement dependgnt CytOtOXICIty and CDC refer to the
| ysing of a



target cell in the presence of conplenent. The conpl enent activation
pathway is initiated by the binding of the first conponent of the

conpl emrerwoyt®@m76Cl q) to a nol ecul e, an anti body for examste,/os@apl exed
with a cognate antigen. To assess conpl enent activation, a CDC assay, e.(.
as described in Gazzano-Santoro et al., 1996, J. Immunol. Methods, 202: 163,
may be perfornmed. [0148] Further, antibody-dependent cell-nedi at ed

cytotoxicity or A ef er a_formaf cyfotoxicity in which secreted Ig
bound on?rdn‘éS gf%%&%‘hﬁ@“%ﬁ%@ Vﬁﬂ’e‘?éﬁf“‘%‘ﬁ‘%é?‘?%‘i‘"?fﬁé SBEY®e cells (e.g.,
Nat ural a1bser (Aﬂlh‘i)ioﬁa@l:yj SnonRtah QARG aﬁﬁ%d@&ﬁy%ﬂ%@%&hif@:ﬂ%g|sﬁe%iﬂchese

cytotoxic effector cells to bind specifically to an antigen-beari ngggarget

cel | andideiisaebbuntn ¥ odli snitopaier feipgumizaion byihe medpdotipkishd in BT

hi gh- af f i i wp dogﬁzantmxbagl, 82 held ek ﬁg\;ttcﬁaih bﬁigb@errggbn@af% axtsdp¥ifpecel I's and
are absol utel3/ requi red for such KkilTing. Lysis of the target cell is

ext r acel #alyapd for pepiideebatcdhindde Mg |Jlass §; Biese pepbidrs agrreseripgteabdd -¢edt i nvol ve
conpl emeft; ° ¢ i : Lingl] affinity
o DL Py R e o e M b ndi
acti vi t yeptioggsor conDOGT aecde Mg approeaiptarmed pepddeahsadingpitanche applieddirfdi iedddiren body

t o . O ¢
vari ant Wt eu ARG L A% IR b REHRE Rl B i R TRM B °F o
Wi t h bet anglrViadefiiencéesyastdesamibbdian War B/12986 andnWodiof 348 dl7 . afiteisd mdsifs dindtto asy of

nodul at o, rish IV equen Fc region, / ri,ant which displays
decr eased® (ti)lg nrr’rrp% N 3‘*‘?@ Cgl?]sr@%)g, a%t())?yﬁ gss aré(ft%}lse%oél? Utgi%é) OEEQI \\ﬁl Cteh “WOPSE Igoft?q%ﬁft y

t han t heTpaltl epitopey detsara dirf beedinandtebiodyibaituting smalfodmbat of amtinopeid sdsiigea
native sequence, Fc region. Such variants which di splay decreased binding to
o For iy togeaRE Sy 89 sPemihi-aly B nde B o tosheraRr g 0 Sov
bi ndi ng §BsiitieonkaR reRRP afes Hubn@ cRatdidy, 3L amanceidlgfanfos t6 89obn ig. J. as

determ ned technjques well known in the art. [0150] As to FcRn, the
ant i bodi BENAFECHRINC aRdbogdsequsesa Mag he 4o ALGRF ide @izl diapses &'eFc vari ant s

Wi th nodigbhat] RiRidRidk Qﬁ:o@ﬁl{@&h@dﬁh W, @gh 88 cdb@hcudd Bvhégedhadif ol dees (e. g.,
serum hal f -1 |,ves%} in a manmal, preferably a human,” of greater than 5 days,
great er PRE{IATEHASE-2g e 8P SYRETS. $35sefigyeplagsmenie pghioyogbe At iptaganizgd 20

days, 0reahek stfi@ite?an, IpUSnallQrRaL&E «d DR odays regsat er than 35 days,
greater than 4 reater than 45 da reater than 2 nonths, greater

0 days, g ] S, >
Than 3 nioHeHs.  Brselseed omhahmantmshiens 0% oG GRfler SEhers0% ofhe Msnanhe
i ncreaseg,: - | Al J ini . f the
ot osent b vokhMESeeln 1 el Ul DA kO o Eor B ALY RERL RGP
serum t i adrCIR seaenteqniniofgd¢mbodomerdnatildroBp % oripfeofi the humdniwed ramody, and
thus, re . 10l | sai ti bodi es or
ant i bodylg%’i (ra‘g%n\%prlng %IfrJaS g?ﬁ%@%&c@%&@ﬁ”é%ﬁ%%%%& ?%ﬁ;%)fa%gal At %SdiSI%s or
ant i bodya furthgppeeftised antvdinzbnigriagt drae @5 %A thebmdiaegedhaibody residuesasikd i n vi vo
hal f-1ives can, be. generated t echnj ques wn t hose of skill in the
art. Forcoés?%figo, thested ggd%%?%ﬁ?ﬂﬂ%%?%%@%ﬁn%{:@}é SHEFPCFi ves can be
gener at @10} noHuhyning apeb@lies nsdylhe tfatrichteth gsinglednghomgoletuladdilsg)andm no aci d
residues,.identified as. i nvgl.ved in the interaction ‘Be%weqn t.%g Fc domain
and t he PERACFUYEPRIgreringleghnigues as desqribedficrein, nThesempihpdsdpslude igidingyo
97/ 3463 1inaifd 802 R2Q Fressiheulleld. acl séguenfabhaaBetoll 81 &: Mt o2 AABLAIRD3MA -
Bi nding to hupman FcRn in vivo and serumhal f life of human FcRn hi gh

af fi ni t yFbYHiablegeghns yioaptildelong gha eavy gslight ghaile gpurces A such Rudeinpdd dicce or

t ransf ec, e tosd {killddnN e QX8 56} HEmBRIRRY FEMain® frdh a RYbiRLEAS t 0 whi ch
t he pol ypeptides with a variant Fc_region are adm ni stered. WD 2000/ 42072
descr i bedkanplihesdyor Phase RFRISCIRE fhaitipedodNBmoKRGH VA g paentsEdiitAg t o FcRns.
See als - ' - ' : ’ ;5.060 01). c.

& yoosy B anmns Bt (S RuB Uhas R sl bl s A b e

gl ycosyl synihetc grastrustsn sthe recomipoarti RN 4 eacadingtthehuwmrniZzod ditéodpéant then benvent i on
are nodi fji ed.; Mre pq@rfaitece%%ggi(ynveg{ogferred enbodi ments of the present

i nventi on may COfT’pIIZI e one or nore engi neered glycoforms, i.e., an altered
gl ycosyl @i10&n pHumer gerotinadetjeeneeb, fackaimid raat disadang osT dmlowort, had. et sl.

ol yot or A PRL B RaR PO, ST bt i Bublol PRI F0%T "ot

l[imted to

31



enhanci ng or reducing effector function, increasing the affinity of the
anti body for a target antigen or facilitating production of the anti body.

I n cases wbene/mexfaced ef fector function is desired, it Pairius2de/osaps eci at ed
that the nol ecul e may be engi neered to express in an aglycosylated form
Such car bohydrate nodifications can be acconplished by, for exanple,
altering one or nore sites of glycosylation wthin the antibody sequence.

That |s, an b result in

eli mnat{ ‘%ﬁlgf oe:{g’{ g@%@@g‘#lf’aﬁg’é?éy 8??"5’&?@ Ealgﬁgg%%?l Ton sites to
t her eby ef:4608nEi38. @hvawlte@mrﬁprohﬁ&ta Snipeetefge dregtorkbfHufafNs. 5, 714, 350
and 6, 350, 861. H)%onvers enhanced gffector funcéﬂons or inproved bi nd| ng

may be i HPBYTO8 WY%'@glﬁée%Wa?W?fd FOREEnF ! birUBNGT e RE 130087 %r nor e

addi ti on@hesg bageOrsit eni RNis& ds@Sourk OO A dedueirat by rRtrambiveikiadibsahy, an Fe
vari ant can be nmade that has an altered gl ycosylation conposition, such as

a hypof uEb&yi éﬁé‘ﬁf%fﬂt1?%‘6’61W%WP%@W%WOMEWE‘%W@@SP@&G@‘Sﬂlsegeéﬁ dues or an
ant i body fiavbeagn UNEP Ka8800 asecting G cNAc structures. These and simlar

altered glycosyl ation patterns have been denonstrated to increase the ADCC
ability of anti bodiusan aghbdigser ed gl ycof orns may be generated by any nethod
known to [030& Skm zld%mb'n@o ﬁu@%fo?erntnentlggé’d a%ﬁﬁr{ﬁﬁ‘?ésethp% Kk th GOk %%p%?ec?ﬁe vari ant
expressi on stralns, by co-expression wth ohe or nore enzynes (for exanple
N- acet y| ghubosgivodips @frthﬁslfewameentllon n(ﬁ@ﬁWmmlige)fullmrmnrﬁmeb@img Far thel ecul e

conpri si i om vari ous
or gani sn’é‘E B@S@%Eﬁhé thcaﬁ%{h%lﬂ%rrng{ %?H al%ﬂ%td g lses Lri E[e}‘gﬁ cd(r:r}bn sing Fe
regi on hassds%mnemmoesslesdqueﬁﬁethatfoorre@madmb €hat S’runelhd&mylﬁroduceddiy aatlumap2002)

J. Biol. 77: 26733- 2674 Bi otech, 17:176-1,
as vell Eéng] /o s Bsa gt QTD%&I &ty thegg%fqu?goi@%mg%%‘l’“w&%dé : agltqggcl\‘?\iﬁd

03/ 0358356re1\i\01“919/d5f418ﬁ<2) of dmman @htllﬁ)ldy spe@RallyNakclud8i Oeehied adubody 6- 180;
Davies et al. 200%7 Bi ot ech Bi oe 74 288-294; Shields et al, 2002, J
Bi ol ChefmPFFngEoR3UBaRIHIEcT ’i“ﬂ’l?&\f\%?l , 2003, J Biol Chem

278: 3466[034013) HufalPaMibofic 54, b@%du&éd&sfng“@nodls@éc%ﬁﬁuéﬁ&owﬁ(iHt:héantgzﬁ PCT VWO
00/ 61739A[1%1q<5‘ WO 01/ 292246A1; PCT WD 02/ 311140A1; PCT WD 02/ 30954A1;

Pot i | | egtlddio0e Y BRaSE ¥ ISPIRY irAniayes cay;be aperds Ry Hn g myBersiiyatingne

engi neerfegﬁni ﬁicab&mhﬁﬁyw(tﬁh%%&tbéa%ﬁg@ nmugwrtﬂﬁ):mbmngﬁgl@Mé%vex%ﬁm29125
U S P.N 003/0115614; Okazaki_ et al 04, JMB, 336: 1239-49.

| X. Modul BiP¥ie pepodsior awd%f:mmrantxﬁje@%qramge@rmfmwrtw tlegarnif ¢ ed cD46
modul at ofsngiRig iR srtcﬁ'@@f iyylmemhgmqra?}n@k (PRAYSIIS Rt ats h&%oﬁf&%ﬁgﬁd enal
procedures (e.g usi ol i gonucleoti de probes that are c § | e of

bi ndi ng %:pfﬁ@eingutl@dmrgrywhgg?fé@em@morigbmdtmgm@wnw@mpy lmi@tmlgupgitﬁe e &inds) .

| sol at ed d_col oni es)
my. cerveras SRR IR BRI E St ek h R OMAE MERE) ofEhpRlu:

ant i bodymethd fhe piepaiihg thhabranycif entgbodich ﬁ)rmlnfphagehbspldyeeqhamupﬂnoame@bsal@

descri be i . fu5| n ei ns neric,
namani o080t Ffi2agh SR S0 R BRI R B R G i o Blsp G o

(whi ch nwith 6®46odaf armganmmrtldnetha@eﬂotcmatelannmrrmomespmnse amhcuag araibbey- regl on

sequences_for th acture nt.i b escri.bed in U S P. N.

7 Too. earolpeect s P W Einiinted e g B CERdPE RS AR5 5im  he
sel ect edarti®bdiss, ofcmwembmﬂomohe:a%cthIsaavﬂrsefttaﬁgdribmg thyRRERo prida@ ant i body
specific Sui t a rinmers are wel | 0 in the art and, as

exenpl i f‘ffg‘?ﬁ)\ﬁ"é‘ﬂ ifying ﬁﬁeégﬁ"é*a T}%P%‘Fé? - PEb “éef?‘% \é\ﬁh‘ér’&?é oA ARIYAIeC b ur ces.
It will $ehappitbbatede E)ﬂﬁ’éssedtcﬁltﬁéﬂfa@&smrer;ﬁmklﬁlalﬂNA%m%}he RQRAndUTEN
anti body_isol ated by screeni conbinatorial |ibrar e DNA encodi ng

the anti Bbé‘%fmi”és B¢ Feenbingd @g%{g‘?ré”ég’naé‘l srantinksk by BSR |36¢1019%f‘é1t16t9 aphererid r oduced
i nto hos{ecgld ? B OANIAR Do FIRR 4 BRS L etk SectbNiBCthe S 6 éx&:tro?&a@a ifElcbg
yeast, and bacteria. In yet other enbodiments, 'the nodulators are

i nt r oduced thentthe Erﬁﬁ’llé&ﬁfeé@ééﬂthwlwt phagn Kimee e linthesem thasks laxe, tyripdlve s e

Hanst er | a duce
the. desi paeoncliete foh e B PATLPIR BEL Iuf P PhorbinnGL pah Pl SOnH0
transforﬁnt@@ﬂtgeitﬂlegﬂ@)ﬂbﬁwnﬂglomndé’éﬂr ed nodul ator may be grown up in
relative arg i C upplies of
t he fusi @%lﬂéonsﬁ?%@ ﬂltah&}&m%ﬁtﬁgnﬁ) aggb()%keé%@?vw%%on 18{97% I%Al}l%% e?c acid
encodi ng the desired portion of the CD46 nodul ator is
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obt ai ned or derived from phage di splay technol ogy, yeast libraries,

hybri doma based technol ogy, synthetically or fromcomrercial sources, it is
to be undwoxvradii7iat the present invention explicitly eﬂwﬂms&ammucl eic
acid nol ecul es and sequences encodi ng CD46 nodul ators including fusion
proteins and anti-CD46 antibodies or antigen-binding fragnents or
derivatives thereof. The invention further encorrpasses nucl ei ¢ acids or

nucl ei ¢ aci d. nol ecul es (e. . PO ynucl e tides brjdi ze under high
strlngen%?mnﬁgaégpﬁpﬁgP‘Wg} a“EﬁL%FﬁP%i§¥W¥@f g ?”1%&5?“§Fﬁ?ﬁ tency
hybri di zahbsimeRNE LibrafySs § FY phag%&n@eiynme@ eh@ukd uilx% Reh W Cngat des
conpl enentary to nucleic_aci ds haV|n a po ynucl eot i sequence. t hat

encodes PMNODIERIES from miEA isNASh r% cella Yethedrdpi preparipg pachistecn g sesdf . The

ter m nuclighGesasd WelMdRGUh heQift alnaqzh@fo@ge&%hgbﬁag@%?lambﬁaﬁeé fe as used
herein, is intended to include at |east "'ecul e§ and RNA nol ecul es. A

nucl ei ¢ exrEergBlleavailablepye. Jhe Bhanghaa Beqoaibirsat Fragel datbasly Sty stem deadlogong:

pref erab 0 PPRpT A e

conpri seﬁsy%ﬁ? dée cﬁggggrtgé(}gﬁgltlr uct %{agoé{lg@? al%llf'%@sg%ﬁ%to& Ya?%tlfrgglrslcodl ng
pol ynucl @ropthdlemr:th@rllmd megei thhlan be umdtnagfrr@mtmg/emtagresmng hiathoilyldisplpst
cells, c r o] } t Ci d
reans a TRAETY sl B obe A P PR Rod bR S R B AL V'

pol yner as#2@7haj WQ%@%I’W@D@R)Q%( W() 92/6&@%%9&/@%991%][1&:«&@1 by cl oni ng,

tract i onde sty O 0T Aodh: B BN P R AnPR Y RREAEAT B hBoeki <. an

i sol at edHmgck eli, Scradte4i6S 225-m2Kl (eDXQ)ﬂmbﬁaffdﬂ@tetas Navad Bagde-Isar1998ni pul ati on

encode sCHBMM tbr M BRaY  o aHe Br T tmseha Vet b 2 ehgy BPothe

i nvent i oQlaciebn 8t 41 NGWRIESD: @MﬁQ&@ﬂ%VpGrm&@ npro@rNaﬂaAlc@mscft snenf3576-
pol ynucl gotii des sufficient for use as}ﬁﬁyl“ di zati on probes, PCR primers or

sequenci MFOPH e Errd Ft g Bind Tachndiegy & 99 b FReEsHBOUR St NES-yicily a

pol ynucl rat ﬂ@@lﬁﬂﬂl@dl(@lﬁaﬂ@hé{@%t lhdepro@Matl- 8&ASS:i NUSA 88:G0ACTdRS (fodr).

i nhibiti ng expr essi on of agﬁ) %%nucl eotide, and conplenentary sequences of
the forelddifg atlke atibedieyrsoqugediby mive IHuwics (wthgiciagyaloapyetishsanbeafit h.  They
can be, xfrlgdierﬁég‘i'ﬁmt?(K%f al%ht lé‘sto laoM %@ut a?fﬁmty?’xﬁatuﬁgon éaﬁ‘vals%goe nfimrickd@§h 125,
150, 175, 200, 250; 0, 0, 1,500, 3,000,

5, 000 orVl%béCW@P@%@H@;W@WW%ff@ﬂwec%d@rﬁdkb%l&ﬁasc@ﬁ@heé91 ®aart.oFormor e

addi tion q I be part of
2 ar gor Bl eGSR e i AL P ranb S A EbY SRS RS 0% Bn be
si ngl e- strepmricdénh Iennglenabl E@C@tﬂlqamdedl aﬁd%%)mlrctbmﬁihséomwlamﬁt@t JDMAL.

nucl eot i n e p e ic acids).
Nucl ei ¢ g?? 2%eggcodg;6 (fléér\%g o’lrﬂgtﬂ&fogcﬁgﬁllegvén ?‘%ﬁaﬂl%g §1r%§4a ?I bodi es or
i Munor e¥d6i3580 (1198@)rre°atdmooa11}d effinitg iawegionven mjfbe,rfohae,cbbymaaadcmlabiuyanbgen

i sol ated as _desc izatio I d

i cat el W AR GOBRG S IS VERER S PGB e crEPE sl vl et P e «o
ot her nuiateedst ibeicded intiaduad v tloges aat s&y&mngfozagh@mffmgldlohwnso dgbi1sads for
hybri di zien%. #/%l eic acids are well known in the art. See, Curr ent

Pr ot ocol €SP HPeRBImEdindarT BT EY2erafis ww@v\p@?e%ﬂ@/ defq"vmrng@%@}) of an

6. 3. 1- 6. Srfunoi@buliMehPtHaROB Reafa Ity bNE &R Ohai BiHet. CRAIRR effectRRdgiradcs! ¥
stringent hybridization conditjion uses a prevvashl ‘8‘ sol uti on cont ai ni ng 5x

sodi um cRIGEFYRYIBOEHE Yim o Vi damaing sdgsjed by phagestirplaywign sepgriomenof sardlyo) |
hybri di Z&%h@ﬂﬂ% bﬂﬁofn?a'in riaRR Qbhine® Yo h AR HSd RXFSEnd RRGn Ror el @flﬁ fnon

tenperature o (or other simlar hybridization solutions, as one

cont ai ni Wgeralﬁ@mdsgﬁ%aprbﬁeﬁwﬁﬁ@éas qdeseriped ihiylarks ¢f :ﬂaBilthﬂ@lnﬂ@r%Yf)drSé(thz C.),
and was , a

hybri di ggtkt{lgtggﬂg Y :”t8 '?(%%19 i/ogigftgm Zoé'gﬂ?t%d%é%%%mgtg Od}f %%n?%]l dlﬁgﬁcy%}ne or
nor e msmgamt&cﬁkqlfmgfat@w% ’bor ss.68 C. Furthernore, one of skill in the
art can pul b t rease
o g SR U KNl AL B IpCNLA h
conpri si WmmmgedtawyjmcseIWelgce&st)hi&dt eSS atndinga)snrs @btheiy Qyrfads, AB@;th 85 90,

95, 98 or 990|dent|c r .typicall bl’ld zed to each
other . NOPE SRHEFEHG ey obe FRENH Rfento Bt Pisnd HEPRNPe ks SuBBES e Torm
substanti al | y i denti cal vvlth regard to a nucleic acid sequence may be

construed as a sequence of nucl eotidesggexhibiting at |east about 85% or
90% or 95% or 97% sequence identity



to the reference nucleic acid sequence. [0159] The basic paraneters
affecting the choice of hybridization conditions and gui dance for devi sing
sui t abl e wondii3m1s are set forth by, for exanple, SanbPomRiS2HniosEeh, and
Mani atis (1989, Ml ecular Coning: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N. Y., chapters 9 and 11; and Current
Pr ot ocol s in Ml ecul ar Biology, 1995, Ausubel etal., eds., John Wley &
Sons, tions 2.10 an can bhe readlly determ ned by

t hose ha m&%é‘%}ﬁﬁﬁ‘eﬁ‘:&}s SRFSs$Ing ?f‘“f‘ﬂéteéjﬂ’%dl‘lﬁé?ga a@ﬁso?%t%anéf Lompi-eSterRsiBaY ngt h

and/ or bage ©epRARL libaRy afntanh@ldrfalcdfﬁmey @&tufhtiod Qfltﬁ@}ela&wenbhddufgtgatrb efecbe
appreci ated that nucleic accor di ng to the invention, be present
i

al one or [F BXEHH It A @P?ﬂz %ﬁdﬂég SCl2&404.08%, Hsone gpibedimealy ths duRahol ogous
or het er g{REQHS seibdledh &h 81 ﬁf‘g‘é lﬁmpp%faﬁ%a hégenm@zl&t&pr@s@ésdmhan hHGhleonal 'y

li nked to expression cont ol sequences t ous or

ot or o1 GOushet o Namabptegoba dLALR bt 09861 Bhectt tnpoc 0k dxed. S ¢ er m
honol 0909556@96352F1@§))5H&%€1111%'0& a%alvﬁnta: Jamﬁ Bidned7igna| dgxf hiked of o the

expression control sequence natural and the term het erol’ogous neans t hat
a nucl ei Mohdiid, % ﬁﬁdt(lﬁ?ﬂlm)ctln otheil dnybokhrmﬂn@dmmntbh@rgmpnemsy bnisclotet! fron
sequence, . XRLEESS uch ucleic
acid expr({esﬁ%s]?‘lrtfg %Kﬁlbg%%%% ecegl['&ﬁd 61re%%r}5€hccf%ﬁ ?dc 3 agjtx S?esgl ?ﬁsggﬂt r ol
sequence’,Z0@302ursoth eotalidques hdvak@geoudy aﬂmv éumltdneref:nmg of lla%y nambers offal ently
I|nkedto e lon.or transcription of
o' nuct BRT ARALAGT il aP St Be T B SRR hebERGEEHE L
expre35|bgnafﬁm@tm@dura‘sxequenae@nbxhefntt}hﬁﬂmgt)cl eic acid is to be transl ated into a
function rotein wi th an ex sslon control  se uen nctional ly

|
linked t&'% cod H‘é‘a‘é@aﬁﬁlﬁ%can asq hema ?1 prgdycp adumypogh “P cl¥&yuence

resul ts rghstdnateenalptel Onied inSaHich Ml @ﬁc@g@ma@lrﬁtnuwgwb@m géh@ylsdve Bech frane
shift in the codi nk% sequence or_said codi ng sequence not S‘F?? capabl e of
£ D1STHYEC

bei ng t r 2AaLo8 QomplEtsly IpRetiyaed. idRpnishalcass hﬁmabéfﬁtbio%l’mf‘@ile vk m

expr essi QRick OBt Ples S RAMAAS R GANRIM SRS AT Fe%éi’tsn&chgmtg @@ne‘ OMEMEL R Pr OOt er s,
ri bosone binding sites, enhancers and ot her control el enents that regul ate

t ranscri $e5rey.gpd antgvéﬁére@?rtftlwaﬁélrswp@ﬁcfblﬁ desjped. foi exmnle. éuPaxP-Bebodi nent s
of the i5yeyd(700 544 8i%: 658 8555805 §aNTAAk 4SSAURNBRE, LA PBN 01, Bhieda The

exact structure of ‘expressi on control 'sequences may vary as a function of

t he spect.&¥), B regirding Ypemdust” igamelogy hlpngwitp thedeldovhg saimmtifiapsidicatied: and 5' -
and 3' |, a enc oI Vv i )
transcr f’%‘%‘%ﬁ%n mt(;TeCﬁH?q |@f\7%ruésp<e9%ﬁ\/e(f ergsgg]h l\gaé ;\élgA%%o}g(gb @E%ABI ng
sequenceMoftAdT, I\@aqelém:mz Bnd 994) eFiklivkigl etwbrmt&’p%tédhﬁdbgylékﬁ% -an{roaascri bed

expressign.cont conpli ~Ppronoter._regi gn that includes a
ot oot er NSLE RN caurS P RGP APooR ek <67 Hhra Atier RondPrRyAT nked
nucl ei ¢ Be65d93 (Exm)esmeﬁmuwﬁttﬂeq{un&ﬁqm?mamy pRip&ed ¢anpmoseliAnbasTer
sequences or stream act) vat or seb%geg
human B ymphocytes producing an antibody 1rected against a target antigen (such B
lymphocytes may be recovered from an individual suffering from a neoplastic disorder or may
have been immunized in vitro). See, e.g., Cole et al., Monoclonal Antibodies and Cancer

Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., J. Immunol, 147 (1):86-95 (1991); and
U.S.P.N. 5,750,373.

VI. Antibody Characteristics

[0115] No matter how obtained or which of the aforementioned forms the antibody
modulator takes (e.g., humanized, human, etc.) the preferred embodiments of the disclosed
modulators may exhibit various characteristics. In this regard anti-CD46 antibody-producing
cells (e.g., hybridomas or yeast colonies) may be selected, cloned and further screened for

desirable characteristics including, for example, robust growth, high antibody production and, as
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[0163] According to the invention the term pronoter or pronoter region
relates to a nucleic acid sequence which is | ocated upstream (5') to the
nucl ei c awodopaguEace bei ng expressed and control s expr @3iusno10f5a4be
sequence by providing a recognition and binding site for RNApol ynmerase. The
pronoter region may include further recognition and binding sites for
further factors that are |nvoI ved in the regulation of transcription of a

gene. r onot.er the transcription. of karyotr c or

eukar yot Eléc"é%\“ﬂé“ “rérﬁy@l & o desirapl afiHody Cf?évt%eﬂrsnglr@rlg PRAEAR DREtPandtdt i at e
transcri pti@nn |sihgé%@§lﬂ§1@lst1ﬁ a&%alsﬂﬁi&%cﬁgn a8@0he Q/’éteﬁaé/ gbRudemsd, ot bitdene 1 f
transcription is not controlled an i nduci ng agent. A gene that is under

the cont Wiures vare- i Methedsiof éel?fr“ﬁ ying %ldﬁ&fanés@gbé‘grwaméﬁndéwoyl%%reé%%ed to
a smal | gxyapg pﬂoﬁu&@a tREECIAGLRY %ﬁktme's SRS raﬁowd 0 uﬁd@@ oPEERENGRiIIAN aiche

i nduci ng agent the gene is switched on or the |evel of transcription is

i ncreased! This is nediated, in general, by binding of a specific
transcription fgctwutralﬁ%ﬂlggﬁgoters whi ch are preferred according to the
i nvention include pronoters tor SP6, T3 and T7 pol ynerase, human U6 RNA

pr onot er [018\V pIrmmmceliarly@mierandtqnfhochr@mtsrilyebmp@lqjmenﬁthemetatnhmwembn ¢ellg. CW)
where a 0 of genes of
ot ber Ce?ﬁﬁrggﬁ%ﬁ% Eerlﬁ g{tgjaﬁcrg?gxgdeg%tfive%?frs%n?%&gﬁhﬁ Ale BLOIRESE Sng

(gl ycer ahdidhyyie- r@uqnfdasrghatagordﬂhgfdnsmcganfamb?dy andtagmnasdtudic higdoto onateraaic| udi ng
(an) addrt intro to the ntron the . te

expr essi onhrgeb% hé)e lrigagiér Teere Adﬁpe?veln r?gjgmgnoéqgr%&gag AsPrERg oy lﬁemﬁlr’@ductl on
of RNA oparekr RNYA GDvd) prr eibsiand fhepby ﬂie:rrupﬁingaheBlomgrtprueeﬁﬁseuaarttot}akw@e(pressr on

Ctably, TOUREFHR T be PErRE" b BbBoRERE T ey B Hor e bl weclhghamn "

accordi n@tib@d}t dﬂemmwellagmry ﬂﬂﬁ@ﬁ)ﬁﬁltfrdgﬂreﬁt of @61 Qlive WORHE aR PRIbORY b Andht h a
pr onot er, control s expression of the nucleic¢c acid. The termvector is

used her &ﬂlr wbrtﬁ@%g@%@%@ﬂ%ﬂ of A LEANhEF RAYNE Brirbingng po%ﬁyer.%ﬁ@r%a wheRyan

vehi cl e §QEssaf BuioBY fedads theMihfidly 6ﬂ1§9&hﬁ§ zﬁﬁieﬁbdl#l@'t@ﬂh@ ta@gek FholcbQE bg¥aNPl e, to
be introduced into ?orokaryotr c and/or eu aryotl c cells and, where

appr opr i %% abus 2¢%%. 1056 447a el §05%.9 0% 8% ot N PoFsO TS P & marasar e

pr ef er ably,diRRlih /%68, AMREHRRAESS &hyl Sk !ﬂ;esef:f%hh% thyﬁ%xﬂ%l@s H@é{n)c qpprise
pl asm ds, phagem ds, bacteriophages or "viral genones ermplasmd as

used her@p fasg&h erté)prhys {16 8 neuiralizing prftbodic or antagexistrval ipraderaldy #amlmgle et i c
materi al abﬂ&rggfbbm i 6&@%%‘“%2‘9“‘%%‘“ rgrgremoﬁ] BndnRRMAuGah 84b 'B?@é%ﬁpde“t ly

of chronpso I'n practi ci ng pr es I nventron i
appr eci afae@r { byaat Immbowcir@\‘%eﬁﬂ%o% 0 b ToqUi¥s, §0f, ﬁﬁ%e@ﬁ% 5 9 DD¥e0P% or

m cr obi o Yin C i o) r nal | Such
convent | Bagn Baperh GEREPLERGI:c oL SEREU AT R oRbL AR e B ot
net hods dasidsgfed raetﬁziﬂyemaeribn meﬁklee:edlteedjnmmgm&eamgumItdchxhqqmnm amngbar e

expl ained in Gui.de.to Ml ecul ar C oning

or, exanp
Techni qulelgasu’i\%fbﬁggsl ﬁ%ﬂcg aﬂmﬁﬁn %’Qplelﬁ%ﬁﬁgrﬁlt@ Press, Inc., San
D| ego Cal if.; Saﬂﬂrlémelkm@arﬁbogled\/bl ecul ar C oni ng A Laboratory Manual (3rd

, Sprin .Har or ora Spr.ing Harbor Y.,
2000 and O&Ji]l’ en?%? 81”3 i Giﬁgr‘laé %F%Wdtlyth ellagf ?ﬂﬁbﬁlomr?tc%lg
eds., supminSliRay rdiﬁeﬁﬁslﬂssdcﬁfdﬂrvﬁﬂﬁtﬁéeelﬁuﬁaceftﬂére&eilﬂom@qbﬁfhteﬂﬁl@zﬂﬂm GHfHUr €
g., for subsequent nucleic acid or protein isolation) include Freshney

E 1094) cHireied modulaigrsneiccerdingly, anii-FRAG é‘l‘“befheB&‘éY Be misEnizesliat legshiorsamedi t i on,
W I ey- Li Sent,NgWelYOhkt e@%l sdd1844. &f E%ﬁﬁ@ ak hAREDUB @ﬁtﬁioﬂwhpﬁlﬁﬂ& el -on( 1992)

Plant Cell and Ti ssue ture in Liquid Systens J Sons, Inc. New
York, N. W‘e Sur@ﬁﬁfﬁ ymeFrnioRing cplhgay E‘tlglte)maélwb@thﬁw n@rezrtrng cglil.skue and Organ
Cul ture; falred\é%ﬁaﬁﬁt%eﬁmmaﬁrc%@@ &438&1@4 red\@rrr &9 (Berlin
Hei del belrg New ork) and Atlas and Par E s.) The

M cr obi otcogigetatl tavthtexi¢ 1088Ys IRGilPhesel] uBngateRatiztion. FI a Met hods of naki ng
nucl ei ¢ s ( r ells, or
cheni cal [%;f%/ i h6§IS S ed h@é x{ﬁgn Xﬂt# &?4@5@ bb {lﬁ t(l\‘r?ltlh@ﬂ"lah%ge% %ﬂegﬁaltt Efqgﬁte grl‘g??he

Si t e- di retltupdn hmtimg@cn@@#@ assbnyate(bwtth amanmrahemquhérhdmgesahzmg, ankibght i on,

etc.), an arr ect or.s i.n nanrpulatlng
and” e, e By SRBRES R o bl AR 1l ad Bod Bty ™

addi tion, essentrally any pol ynucl eotide (including, e.g., |abeled or
biotinylated pol ynucl eoti des) can be csgstom or standard ordered from any of
a variety of comrercial sources.



[0167] Thus, in one aspect, the present invention provides reconbi nant host
cells allow ng reconbi nant expression of antibodies of the invention or
porti ons wbeneaf3127Ant | bodi es produced by expression in ®aElUSe@cos@BNant
host cells are referred to herein as reconbi nant anti bodi es. The present

i nvention al so provides progeny cells of such host cells, and antibodies
produced by the sane. [0168] The term reconbi nant host cell (or sinply host
cell), a us§d herein, nmeans a cel| d[pto whi ch a r.econbi nant. expression

vect or BRI HER YT O TR - oF B et AR R AP E R IO Pa NGRS AN Bt host

cel | andocfwsm 162 IThERaMbeIRF atiolly ildRcilay fictlaliddd BalicatEfick@t br z@k'(ﬁuaﬁ:l t§0 the
progeny of such a cell. Because certain nodjfications may occur

succeedi hY afdriraipretiag eille cspecialiy heP4orgxriessing typor éWVPtFkSr?ﬁ%npaﬂ’enfi’ﬁE Plences,

such proggpyteBYofied ant1b6Hyfcﬁ‘(éﬁtﬂbota§ cb&]@g'htté G?AOHIeQnsttzth%eso ﬁ‘fe%ﬂfak@@ﬂ dsindpit are
still included wthin the scope 0 term host cell as used herein. Such

cells rraw@@%pmp%ulal%@?@?ll ﬁé%@lﬁmﬁn@ ktlbth? Feseit m}btmwlmh thsardidedy bipdsd above.
[0169] | nFé}Q:QBrHEl% &ﬁ%%xmstab@h gﬁ@@@gh mwgﬁg 0N Rl AR %FB]Q:QrQOITsaﬁe meki ng
an anti bod ortion thereo escri d hereln. Accora to on

enbodi nmespitthe @ai@omgﬁ@)@ltocimmbg@sls cufficignt tngllleth@exlmorwlhn‘éfh@betrad anli- CD46

t ransfor rety he. antlbody
or portlgﬁ%t @2%@ﬂgfﬁ%§%?§§mg%§ﬁ. ?gﬂngﬁgM%nC%Q%Pé%é?%ﬁxgggbnwgﬁPlbody of
t he i nvemsawnngwling thagriestribed invbe Exantpdestbhlome Mthqts ef detading whethpranses

expr essi cl cont aini n encodes fhe desired
ot oA R Ae R e R Bl SRS 1S OB st 3 ERiHFRalt ferthne ar
can be u&gﬂﬂtmmennmnmu&%zexpre55|on vectors conprising anti body codi ng
sequences and aggr |ate nscrlptlonal and transl ational control
signal s. These for exanple, in vitro recombi nant DNA

t echni ques 19isy ntmmrcprdfeeaamnq;umem ik hEdWAM® oI@B &istadit Ih@SHITR WnBEdnitise
Enbodlnent of the jnve |on, t hus, prOV|9e replicabl e vectaors conprising a

nucl eot i %F@%l@aa@ dieg A Vﬂgvea?ﬁfra&wmé}szf@ ahits BEygePbHing ARIROAY e B e. g,

a whol e afibb&oshyragmeMORM i td érgllggocsak&ammﬁn@rbn%%w%yoen@-uﬂ%@wci or |ight
chai n variable domain of an anti body, Egrtlon t hereof, or a heavy or

| i ght chRAYFeEDROMesrrgres brdpHh Frx/elmaflatforlézé (5el6 (e Rygiompisment-¢raeedsn |
oper abl YC}JtétB)kl@i%/ mnab&fymzp&ﬁam cblmllﬁrc’?to%m&g?] Saeleels @BB&cﬁméMQ Hlsaﬁgetd%og e May

i nclude a nucl eoti de seguence encodi hg the heavy chain of an antib
mol ecul efuelﬁbelpwamiﬂcteﬂ errl@t&fg)antlhpdmomlé@@ pYeciaied iegeak setne di ripteie Ilght

chain Of éfwaeg @tlx§gﬁ9p8c§¢w1ﬁ1m%r Rfd re%v@%ﬁlnnﬁafa@orh&?xtxew i ght

chai n. 71]Cnce ucleot e present 1 nvention ha
isolatedﬂﬁhdoﬁndﬁ%l@H%é@&aﬁﬂ%n@wbdmﬁhQS%e%BhﬂmQg%héﬁ@nmmmuheWUmaylb&uused

Lo pr oduge:,seLaGlRelaiBE habRL SmbAihifl AO.ANS [ REErAPLLRANE ERicRha f  a0TENt S

sectioned, purified or isolated tumor perpetuating cells. In other embodiments the cell population
may comprise whole tumor samples or heterogeneous tumor extracts that comprise tumor
perpetuating cells. Those skilled in the art will appreciate that standard biochemical techniques
as described in the Examples below may be used to monitor and quantify the depletion of tumor
perpetuating cells in accordance with the teachings herein.

d. Epitope binding

[0120] It will further be appreciated the disclosed anti-CD46 antibodies will associate with,
or bind to, discrete epitopes or determinants presented by the selected target(s). As used herein
the term epitope refers to that portion of the target antigen capable of being recognized and
specifically bound by a particular antibody. When the antigen is a polypeptide such as CD46,
epitopes can be formed both from contiguous amino acids and noncontiguous amino acids
juxtaposed by tertiary folding of a protein. Epitopes formed from contiguous amino acids are

typically retained upon protein denaturing, whereas epitopes formed by tertiary folding are
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X. Modul at or Production and Purification [0172]Using art recognized

nol ecul ar bi ol ogy techni ques and current protein expression nethodol ogy,
subst ant i 2qe20313781 es of the desired nodul ators nmay bePprasecieadso4dr e
specifically, nucleic acid nol ecul es encodi ng nodul ators, such as
ant i bodi es obtai ned and engi neered as descri bed above, may be integrated
into well known and connerC|aIIy avai |l abl e protein production systens
conpri sing. v ous t f host cells to vi. d reclinj cq& cllnlcal or
COMMET Ci lcd@ya Utpogﬁ 0(5efm HAUGEE; gBap‘b(PPSII)FPE‘@ ﬁf‘?cg‘él s et and fpregisyliyp e
appr eci atehst Hat 8-1Mapmefacids Bch @iqedpaRNESfdrati s qw@ie@p@eﬂcduynmheeﬁcme@s
encodi ng the dul ators are engi neered into vectors or expression vectors

that pr odUEE YigrPRetinleiRerierm sRiRRF Heiudes PR e N et e Pls ST e and
subsequepihdiil eaBxRi e slosMid @Veded 8feploh 6 &ﬁ&que%tg%ﬁlgrm@ktu Rb18¢ule.

[0173] Preferably nuclerc acid nDIeches encodi ng CD46 nodul ators and

vect ors ERRG ditsiginapis senerally condst € phentienlls acfivesudzgs gyaipinge af melecules such
transf ectd pnnoh @s&lémtba d@a@@mg&ﬂ i, chRhaitd cch@gilyildv@lpellricifast host cel |

t hough it mnPI b re@%aged t af fbkaryotfc sfﬁ%ensm%ay used for
nmodul at oﬂm}w&;@m ﬁfrl@ﬁlralrh@mmres@m @hweléns pecifiy change doawiarisHss. hédldlfmally an

i ntroducj I oducti on
of het or 3 S5y BEfiE0h 8RN dtaf el S tope B R Bl Bl T ¢ he
art and benwbewdbe pesetr @d-theidicadcg g mpkngé Guth amn aoalquﬁmecphlmspﬂ)aaleng the
precipit ol ybr ene- medi d nsf ction, S on,
electropg ?panﬁxg%éggggng %3%%@:&% nac? ﬁﬂ%tmn 6811% (g Hmpgﬁ%sones and
di rect nnmnmnmpeamrmno@ﬁmﬁﬁmmﬂﬂ#%ﬂm%@nMunﬂ@tm¢MmaaddmmhoﬁpmmumﬂaanaC|d
nol ecul es q%¥ be introduced into mammalian cells by viral vectors. Methods
of transf ng manmalian cells are well known in the art. See, e.g.,

U].c S. P. Ns][c0421399 Dhés a &asﬁ&ﬁ;;ﬁ)té@a 014an7a|41@g?<}5i§ detamdneh,, E5£po<§551e t&%ﬁngﬁ&r met hods
of transform.n ant. cells are we Known in t , including, e.g.

Agr obact @F’ibg%lf?%@dg“aéf%‘ﬂ)pﬁ%s‘fsmgﬁléﬁ fegiduss ﬁsFrgielddn W&F@‘F‘Hl‘%{’ﬁ‘%‘n di r ect

i nj ect i OAlterdhtBely ORAahd BEcoROY pYdce@| the atsdton ARd efacteMeitbads aIbeodles
transform ng bacterial and yeast cells are also well known in the art.

[0174] Nb?“éb?g/llé?ldat? Heor&en e‘@ur deslgblpepiepest Fa0is tatinEymaian itisbenengssible 9 on

vectors @fmgehgvdl y&&waenboafe@rfomm t@thetsrﬁ%efetn'fcfpk )&%%&ﬁa&ns;g@ihaﬂa s Reavy
chain derived poly Ptlde and the second vector encoding a light chain

deri ved @cﬂog}fb@b@qr@@tl ihgudigido Viee aritedisn hacesmpalitivel deind wetbpn%@oé@t apl e .
markers 0atqRaR0LEmDRE ammngltd eﬁegﬁ&g@h RAREFRRLfb.P robg,@ Y bﬂﬁ,%eg' i ght chain
e I C n

pol ypeptides. Alternatively, singl e vector may codes, and
i s capabisibodiesebasedupon tligir dsepsisompeiiipn andes¢ribgthin WEH0318781 ypept i des. I n such
situatio t he t re. into
avoi d anﬂéizessAgkg¥6§%@?PEé%ﬁH§%§£ kﬁgln @§g8§?ﬁ§3§@%@§ﬁ?§§3¥gﬁgﬁhe
heavy anzhtigemgbindiop ahans termsjcsc dirp pisggame DINA bots igenewhat daDhkary adepbiobiie @xpmessi on
systens 175] A vari of h

connerC|%hO§ng%%Pfmﬁ?gg%d mnsfﬁﬁ %%Ofﬁ”? é}ﬁéﬁch§W8§%ﬁ8$PF% gﬁd may be
used to ﬁmﬁﬂemkﬁﬁhﬂﬁgmdu@ahmﬂﬂm@bfmhemnmvmmmnmﬁthéhmhd&m&hhewpﬂeaﬂyon

systens re se vehi c h the . cod] e nces, of rest may be
express e‘b‘)r%i?gﬁ %Péﬁffa%srf‘flgﬁ‘*%ﬂ?m %&rmﬂ’ﬁ?mﬁlsb%ﬂ‘il éep&’étggrf?nférérﬁd?y\ﬂﬁeﬁﬂ may,
when tr arsdgiie thetiodblbgnsf ected with the appropriate nucl eotide coding
sequences xprg;% ﬁ nol ecul e of the invention in sjitu. Such systens

i ncl ude, (gt IS PR @8 SRy etWoW@*&m%@wéW%arb@e%@r Hagreeny

col i, B. st iblnds o &é g&wé@w&zﬁkr&g el M hi Wik whIeE gea@wmboaag/i@mgophage
DNA, plasm d DNA or cosm d expressi on vectors contai ni ng nodul at or

codi ng s@ghiedid@ewn jinte prt@ad gt fortéae ddiramples bereip; Empng)enhodiment epedlopist h

reconbi ”ﬁl@Fnhﬁ@@%‘hh@dﬁ?%@%‘ﬁ%nb@?&%&i B UHBIRIAREHE ARl O M ddesequences;
insect cell systens infected with reconbi nant virus expression vectors

(e.g. b@wu@vrheaéyhtx@frthmeﬁmdgrymamcbztt@bmdcs@JCEé6 sHdlrelnst entibody srablegel |
systems {640, cpl §04d @ARRinARRIPRRS aniip kR , etc.)
i nfected Wﬁth recogglnanp vﬁrugqékpr%ggfgn vec§8¢§9%@?%¥§&%§ﬁpﬁﬁﬁﬁhgr

nosai ¢ vbindsstp aGafdvent epibope o thesaingary antipsdy. THAYe ver, iﬁthambthtimctyhs not
reconbi napt togx iR &4%&%%%%9%%’% Fesse(:omﬂry anTbo ybISJ“ OEhe%QrHt Sl
modul at of ¢O uences : . BHK
293, 3T3 cells) harborlng reconblnant expreSS|on constructs cont ai ni ng
pronoters derived fromthe genone of mgmualian cells (e.g., netallothionein
pronoter) or from mamralian viruses (e.g., the adenovirus |ate pronoter;
the vaccinia virus 7.5K pronoter).



[0176] I n bacterial systens, a nunmber of expression vectors nmay be

advant ageousl y sel ected dependi ng upon the use intended for the nolecule
bei ng expwvessed31Fer exanpl e, when a large quantity of PEUAIS2@1/0s@BEI N i S
to be produced, for the generation of pharmaceutical conpositions of a
nmodul ator, vectors which direct the expression of high |levels of fusion
protein products that are readily purified may be desirable. Such vectors

i nclude, but ar limted to, the E. coli.expression ve pUR278

(Rut her " @M apPhEeaaes or Mt oed fis F5Re oiipisl KS FRBORG PLUETEREE may be
| i gat ed hmtﬂsb&y dAmttrioymnmtha atttaad deailedrin tHe HxampRs BélbR, thd@esiraCdata e@dieng 1 egi on
so that g%eln i Erod%ped | N vectors éino e & | nouye, Nucleic
Aci ds Re®’ ta‘T ‘Ssirtglso plepse i’é?? QL in %man%é%& pﬁsﬁfi‘recéﬁ”em

24: 5503- Highet eARE)ihmuaddsdyNBIA), @dwm%&nyaﬁt)%aam@d&@m@ﬁsm@@ to
express fOFEI% pol ypeptides_ as fusion proteins wth glutathione 5-

t r ansf er #88Y ‘mfﬁﬂnﬁéﬁéﬁ§@H3§ﬁEﬁe}6§P6ﬂhﬁr6P@Vﬁ§0§r@“SBV@bIe and can
easi |y bgidtfdnfdu§d ForOBio! M8 ?Qr a&l b ortayma%%e&tbg;n BRG] NGk GhofRE T i X

gl ut at hi one agarose beads foll owed by elution if the presence of free

gl ut at hi Bpenanceqeas yekEbergiacelsrsto an epérasphgnesenos thay ellareior e endisis dredl-act or Xa
pr ot ease; ol 6y @gac%ttaalagb tta%cttott% cteoneds Ahgeh cgﬁ'&,ﬁtrﬁfoﬁgu/ﬁflm%an be

rel eased from nol et f I'n an insect system Autographa

cal i f or nbiesenpyahagidy. Ipelppticdiady prefeyicd gmbdimhihe pralysirais pgéutmad using/gct or t o
expr ess frugi perda cells. The
codi ng s%%&%ﬁggggﬁ%§§gmamﬁé%g%ﬂﬁmﬂggﬁﬁdggF§g§ﬁ§§£ﬁ%ﬁwessent|aI regions (for
exanpl e, [01pd poTyhedncmngﬁme@mnkmlhﬂhwum&stahmupkaﬁeMnumdpﬂeﬁmﬂﬁmaheof an

AcNPV pronot er nDte [0178].1n mral i an
nost oo TRBPE e B PG el SuBRHEIE Ak Bl PE e g Bl
|ntroducmwhmgmdbgmmgdhmumhadhngnsﬁﬂuﬂanemwhns@asmsmmmaﬁﬁcamdmgeﬂ@virus is
used as a §§|on vect or, qfdin@*se uence of hpt rest é (F

at od TIFraC ARG RS bPS oy WGl B0 TGHE OF SRoHERe e, g,
the | at earigoirBduall t@hldIshif@kelor t@lslbeatiRleith@ @ EREE an dhlhielchbster i ¢ gene may

t hen be |nsertegwln t he a?enOV|rus genone by in vitro or_ in vivo

r econbi nEtmHRslo §€Fﬂﬁdﬂm‘ﬁrgkﬁﬁﬁ3@§@%ﬁ¥@gﬁ”téﬁWﬁﬁ“@F‘WH@“QPﬁanﬁéﬁbne

(e. 9., regicimilindthe ERbuiol lab&I@SUhd toitht 31ifl @GLRDbARNS invthé H%setnb@&f thSteitl abl e
and capabl e of expressing the nolecule in infected hosts (e see Logan &
Shenk,  Pirseunoglabylin. Aédsyally e fost ipmpungelobungs pissen( rggagsy., Angifdies p@ntltiﬁdthyat i on
signal s fRyealicfashs (E&iﬂ;&@nﬁg gntfb%ﬁxe@)flﬁdhgdeeamlb&ﬁé balddle 0 theQhmb 05 £ gdmeodi ng
sequences. These si‘gnal's Include Ginitiation codon and ad dj acent
sequenc esfergge pnbednas aﬂflh@iltsrhlltqﬂwfp@ﬁ a@é@@hemm supleci¢ntly prexsealvip the t he
reading & @E@b&ﬁtﬂkg ﬂtquf%feﬁgéjanﬁggd r SEHUERESE D &Eﬁ%’ rz@ddtltEO%Flsdeﬁ’itﬂ on of the
entire i e exogenous t ansl ational GONtT signal's and initiation
codons @@@ﬁ@@go&ﬂ@dv&xﬁgtvmomgoomgﬂmwebmémgawaﬁmmamlaﬂdfaymphehﬂmn The
effici enﬁ%’u %, ﬁ?&ﬁ%‘%&%b&ﬂﬁg @g Qs%n&g%xpe)és 1%1 1r'1]1cbt{J Ie((:)lplc %lnd ARREQPT late
transcri ption enhance ranscr| t|on ermn CTele {see,

e. ., Bitefanarxe aitibally (o al\ebhhmmhsmngenﬁnyzay hoost 40%535%,15037445%19(8%)65% 'VB%SQr

cnown | ' Char AP E IR WA ENRORLSr| D4 S PO T ek ChGLT EBPE 1 rom

t he Anmerfioczs] TyPesidewkpitope sfsolficig theQ]ﬁ'Sc(oééE%hbodf&heﬁ@ bersbhraétesizednsiag aal i a,

Chi nese ha vary ), cells s, SP HEK- 293T cel | s,
293 Fr ee%‘trﬁr]ﬂ%éoé% prgn PtéVCH? TR IEG @ydcmwf%%ﬂ%%&e‘tltéﬂg ey geftiig haby

hanst er tkmgaﬁwre((ﬁh%)arﬁ&éde&cmé\fpbingan green nonkey ki dney cells (COS), human
hepat ocel | ul ar carcinoma cells (e.qg., Hep &), A549 cells, and a nunber of
other cell 1ines. BP&@%@#ﬁﬁﬂflong tern1 hi gh-yi el d productlon of reconbi nant

pr ot ei nsjo33@bl emann ta?alt QR dﬂ)@seﬁf Bl &HibR irthACGRESP A Yhe GELE aribB&Ss hijat
stably express the sel ected nodul ator may be engi neered using standard art

recognlﬂ@ﬂeﬂ éﬁﬁmﬁﬁéﬁﬁﬁ@ﬁﬂhégDﬂ%ahnG@ﬂwéy@%b¢é§§N6ﬁJW%wt@ﬁBﬂmhaﬂyb@ﬁta|n
viral ont L3St a% P RhdnG A §iQRciatidSdonGii kS, (gc%}tonh?fséf@ﬂﬂ&f?tm@lbem

control l ed by ap ropri ate expression control ement s : ronnter
enhancerspegécpllybiuls antigeandidrhight afbmtyt\ehermthfali@ﬁﬁSXQQfMaajldwthamr}olngls| tes,

etc.), b I C f, the oreign
DNA engﬁ{}ﬁrél r\g n?ﬁ% &]SQ m gg&%l n OQIL 81%%%)([}19161&%? %ﬂe%\%gg&t Eﬂe a?ltlg Illlase ?.] ;(F c he d
medi a, and then are smntched to a selectlve medi a. The selectable mar ker in
the reconbi nant plasm d confers resist@nce to the selection and all ows
cells to stably integrate the plasmd into their chronpbsones and grow to
formfoci which in turn can be cloned and expanded into cell lines. This
nmet hod nay advantageously be used to engineer cell lines which express the
nDIecuIe. Such englneered ceII i nes may be partlcularly useful |n

I T M



[ 0180] A nunber of selection systens are well known in the art and may be
used including, but not limted to, the herpes sinplex virus thym dine

ki nase (Wvol2erz/st27al ., Cell 11:223 (1977)), hypoxant hi neguarszeld/050439
phosphori bosyl transferase (Szybal ska & Szybal ski, Proc. Natl. Acad. Sci.
USA 48: 202 (1992)), and adeni ne phosphori bosyltransferase (Low et al.,
Cell 22:8 17 (1980)) genes can be enployed in tk-, hgprt- or aprt- cells,

respectiv Al s bal i res stance can be used as t asi s of

e boti oft 1 11 M RAT bl T BaaH s et bRt Ehar g R e e

rret hot r exat B{l()W@l &l ofbr eaxhbodmh\éaxts| of tl&ﬁﬁﬁkntl&c ithe dﬂﬁﬁod]c?s wifl Bidd k8 8PMs wilnHar e et
, Pro r{\%t Acad. USA 78: 1527 (1981 dg whi ch confers

reS| st angé t"Iﬁ?B&B‘H’éHBIMénchdW RO 11y ygéﬁw&izesapbo ippr At Wikiind wikea e < sci |

USA 78: 2872 ' (M 9841 biheNRRcteWBnGHIi SORE sfae b@§ér§¥rﬁ@1§t%ntc@mblh@ aaHMMIMOSI de

G 418 (dinical Pharmacy 12: 488-505; Bi ot her apy ,3: 87-95 (1991);

Tol st oshES oo (PhsFTHaE Bt (. Thel eidss (a2-1974. SouumGOY;ML. et Higih

Sci ence R300:Q0m%I320 (ngé)thanal@dmsgﬁlﬁn 991‘@) 4&{]%% %9’10 %nlessl?ﬁéﬁ sxBhaghem  62:

191-217 (1993); J1B TECH 11(5): -2 15 (May, 1993)); and hygro, which

confers leessthast HRA less th@yéK&T%,lkrﬁS (ffsadQeMr @Ssethalaﬁxlo ielvss Ban 107M, (1189812@1)

Met hods 9 innant t n -be

routi nel 5:)Happi ?eé%ﬂﬁ'?rgy@el\hgggtswl?xg%g\?r% q‘?%?gn%?n’gﬁt%&%?@ o ?egé’ghgﬁﬁo nmet hods

are descr Mobds thhimfx 16X yfpless, thannl OA ulbss! thast Sxa 0 1\/( dabs thap 1@IIM, devs tRan Sk BEOl S i N

Mol ecul ars U I oS G I Gene Transfer

and Expr elngBl5 gn&%iq_aggpesi t\(%]f/g nul\glolessé}tlan ]I?t ﬁ\% regsstslﬁ %% %90) and in

Chapt er s[0127]andInlspecifx acopidhéntetin aﬂltxboaﬁd“st)lc inaiitfo@ niiat anhmpdcs‘ﬁdany bludan

Geneti cs Wley & Sons

ol 155ty MoqhagRie sRubbdct ap PR Lo Bt el errah A b f e
met hod okases0’abki, ahicng 2a1 BMAD| & ,ledsi THOWIRI dt Ié@sltthM RE acRAPSK BEM 't he

glutam ne s t ase ress' on tem (the GS systen) which provides
an effi c]ieésﬁﬁm 85@%9361307131?1@&&% éi%\ﬁés& on under certain conditions.

The GS smam i &ﬁb&@ﬂ@ﬂﬁﬂlmﬁt\m@h@ooﬁy oP@E inveRidhaRA G A pWifiddl EBinRgtent s 0
216 846, 0 997 and 841 each of whigh is mcorg&r at ed

herei n b§P fl%h‘”@rae{ﬁfvcré‘te (F@féi‘i‘ll’)ﬁf AYigr R I%Slgoff*— Ahofs®) of dsst thap [0t n lgsiiramaxiBiiosen

whi ch modyl a9 2¢ NRsEMBE §a670N1Qf e3¢ h&%g {8Al 5B AICREEHan PFs rr@éig faffs and
processes the gene product in the specific fashion de5|red

modi fi calil®rs. 6w, than 10gY y lees$ipmdilor - prdhay 8 s Esniag axlg’s lcss@mé@é) of

prot ei n jRLQACEF) W8 YieQGhdnTHES !t I%Estm;rpfxxé *ge b4 187 QR @5 m69f1'09?efsg0n of

t he protein. fferent host celTs have characteristic and speci f

mechani sten 0618 't he post -transl at| onal processing and nodificati on of

protei ns[tOEI1 geﬂl (ﬂc&édscmlﬁﬁmll%?l?sw tIi Ebrés ft 1m’eg18&p%p(?bh§%n%b&%£4 wflll nes or
host sys can osen to ensure I on

pr ocessi mye ot affiniy eomtaetss‘éﬂ (Igﬁ’lkyfp)ebatll@etlo’m t &tilesend( MUIaaleyquﬂO3M hest cells
t hat pos C I i h|n ro fi the primry
transcrl%?S%xtos@olszﬁl a%]tl @nM deaStI?XXO ory a sf?gfrilslng fﬁ%gggﬁ)sﬁlr%&ﬁé are
parti cul My, ﬁfléaecixlofmfmleuﬁeo M tahast s tCENL !, atrie/zentogm‘l‘ atAesof:dohal yat

partlcularl ef lia 1ceIIS| de g not Ilmted
&M ﬁﬁ% Sglg’tlg,ﬁccﬁ aﬂ@g at kg goahé[s %t as breast
cancer Cﬁdlb“M lnetSee&unﬁ2M‘é at fe@it SQX(H?MI’ et IeB§E48§M ‘I-IsﬁlZa%ﬂ'lebl’PﬁEI aBd2016hd T47D,
and nor ngl r},g | a ? i ne such ag for exanple, CRL7030 and
- HsS78Bst - atlﬁ”ﬁ& 5?oﬁt £He uloa?td?asaﬁi:] tNe- sel ect ed production system
t hose of skill fn1§09@ctﬁ5bmmy easily select and optim ze appropriate host
cells for efficient expression of the nodulator. b. Chem cal synthesis

[0182] Bel§i ¢ds tWedditign %ﬂﬁoﬁﬁ?ﬂtlﬁ@étbﬂ@&gmf@&%ﬁ%@“ GRabgntipodigs aadpr eci at ed

that ther mdulahQids, lﬁje ailrb%ly'pgbfﬁl% hek dﬁqyoeﬁ%trﬁ%mt %ﬁg |vs)ﬁxc§13{§‘% e Qckitd N9
techni ques known in the art (e.g., see Creighton, telns:

St r uct urasshepid atvhieley pely pepH dasaixseie ne\ghpige F taekmowngn s art that yroteiand

Hunkapi | , I epti de
corres pogn |b}1hgtMS Ly I:aug 1?,“%%‘%’ N géﬁge%&ﬁ l&pﬁgg{ﬁéoe%fg%enl %@‘gp(%gt (8 hesi zed
by use ohe aropﬁaptTlcteefsty nitih pessiberto OmeIZh equmIDh@ byiafteriiesthe euipben @mttlloewwn ol

am 0. 20 A9uRL NG AL MO0 GRSk H13LOHT SBRE AL OGRS A0

substituti6h or a e se a55|ca am no
aci ds include, but are not limted to to the D-isomers of the conmon ami ho
acids, 2,4- diamnobutyric acid, a-am#fp isobutyric acid, 4-am nobutyric
acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-am no hexanoic acid, A b,
2-am no isobutyric acid, 3-am no propionic acid, ornithine, norleucine,
norval i ne, hydroxyproline, sarcosine, citrulline, honmocitrulline, cysteic
acid t- butngIyC|ne t-butylalanine, phenyl gl yci ne, cycl ohexyl al ani ne,



[0183] The CD46 nodul ators of the invention also can be produced
transgenically through the generation of a mammal or plant that is

t r ansgeniwof2or2/3F3i munogl obul i n heavy and |ight chai nPsEqiseiams043or
fragnents or derivatives or variants thereof) of interest and production of
the desired conmpounds in a recoverable form In connection with the
transgeni c producti on in mammmal s, anti-CD46 anti bodi es, for exanple, can be
produced in, g) rec vered from the m |k of goats, cows, or other manmals.
See, e. gmamel@e iKigg gy APRODTIAtS arpit A FUDIPEDS (Fiep DY ARRHIPRE Chisged | 1
sone enb@rﬁinﬁ'ﬁ&ﬁ%uchﬂﬁ@ TfERTbr b BRHERRH fesRANE SRh s b1BRhe)C WiRloLS@isHHEB be

i nmunogl obuI in loci are inmmunized with CD46 or an inmunogeni c portion

t her eof , beyed g apy PHEGIHRERPE.: ANBHE WS UPBIUtBRK PTG 28Ry dert Exsul in ghregss ef ar e
descri beﬁlle pPofSaid dnfibddySnd: 1N§rov@s@ﬂﬁh%ﬁd/@?%e%ta@@@y é-f7tge ani® 4](51@ Rt ance
with the teach| ngs herein non-human transgenic animals or plants may

pr oduc edthpyrtivpuidomderisiagd whish eminegicisl Sﬁbﬁ(’élltléioés weild bawlosicppwerignéudi ng a CD46
~nodul ato animal or plant by standard transgenic
techni qu ;g@éué%r%ﬁ%&g&éﬁ&%d#%@ahg&s‘?rlggpf No. 6,417,429. The transgenic cells
used f or [0dBKi ngThehel df ppnseje may badetphingyy derietymnf yraﬂiOds 'Blt:lading bl ®t or

somat i c ﬁl%ltéds to 1so ecftr?c f%cdsn eaﬂd%g%us orgp&tgraansogl?hm s or exa [?3]? L glg‘lnslt gt can
be chineric, eh H&t°er 02 gotes; og honchi frert @ ‘See,
e.g., Ho@ﬂ Elbctedphoremm pod3at Inrtgletehleod\{bmﬁtethEmsbehe ari- CBb@mtb@dlys Mathual 2nd

d.. cold Har bor, P 3 t 2
Tr ansgentSa oA B RRtA G e DRBAERY Okt BhG OrPORr s 69918t JoBopsb00y A6
Pi nker t, 9.0 Bn@geRt embsimed:, fesrviolagy:CNdabBsai T yhcHandhaok beieadrm c

Press (1999 t he transgeni.c non-hunman ani mal s have a
t ar get edhlali‘% F}E?B% 5S ﬁ%g%g"?@g‘ {;‘ée@nf‘l a%%%%ﬁ?@%ﬂ e YRSHHIRDS IESHANE Bhcodes,
for exampteeations MeBY/Y oF ArdvddRE Bf t(ﬂé xrﬁexlltl(ﬁh{llll%B@dlghxﬁﬁanilﬁﬂlﬂﬁﬁ% theik Bindih@

enmbodi nent, . t he transgenlc ani mal s _conprise and express nucleic acid

mol ecul e¥TIBIREACRYOn A3 Fpcusses ningwig d"éﬁb‘i’erlféw tlﬁéﬁp%ﬁeémﬁf sagmplatgst thyf o CD46.

Wi | e aanSt@Q‘f’(ﬁl(ﬁ?%ﬂh’@@@'r onniﬁé(t r&%ltqﬁﬁt?erécfblﬁd’iﬂ(g &)rf%?ﬁ%gl'aﬁo@éghl@macﬂaﬂge
particul arl erred enmbodi ments the non-human aninals are mce, rtats,

sheep, 1ng§e PIg e grefesied embodme plpubstitutiqnis) fofy fhe s re aierbsel preeiticallyt thesande- human
transgen | t 4l 0od,
R R e e h i
readi | y bbphyates éefwdngtharpl of the pgAdmieantshargd fozat i on t echni ques.

2012/ 031273PCT/ éJS%(ﬂ A9439 [0185]1t is likely that nodulators, i ncI udi ng
anti bodi es, exp '65_5_%4327'%%"&[ erent cell lines or in transgenic animals wl|l
have di ff0éd&nt gl“yb@syllelabd ztpmrepatede}nauﬁleffmnﬁ tha b diniper of ddowmebely cambd a

nodul at or s ed | aci rovid

compr 1 s: F RGP PG B B B u TR B Ml Pl L5 b P lon @ st an
i nventi oshplfﬂéga[ﬁdhsas&ebvfthd ﬂampg‘ammﬂ)%tunﬁaﬂdmgmrei gﬁentd@mamﬂr@mmhﬁ,e and nore
general | ss _of the en bsenc ost-transl ati onal

nodi fi ca ptéw%f‘g)m Rl ?g%?gaf?fglsefsrﬁmt?'o THEBH ‘%rs isAlsr Ir s that are
differ eniggéﬂgh&orﬂlfﬁdlefstaeﬂht)d UrhuBGin@bodidstog FraghétsdraletiOive Eha¥ing hiddher Tm are

gl ycosyl atljgon | ati on, phosphoryl ation, am dation, derivatization by
known pr¥EigEd 4%% V@k.%@ggvaﬁmgmﬁt&fe&ﬂ% it & RopblG fppdter \he ARrmRRSItop O

ant i bodythgehteCpls aftiboaleh6F ddadlidsihdEofltd GBaREse d?bBtimAB YnoRkuBITRIIAYS S& e cal
nodi fi cati ons cq\/?be carried out by known techni ques, includin but not

li mi t ed, @8BPEpEetF-Ne: 8%}&%&1%|1eavd@@06we@9&méﬁowerﬁfaéeleqt¢ iboy

chymot r ypsiafim pﬁ@@mgher\&nm REE36€, sMRBBYIG, caeetyi@lsan god@s8Yt @hs@N,
oxi dation, reduction, metabolic synthesis in the presence of tunicanmycin,

etc. Var?i)Gsl%)o@{ L05PGrId DXL il d774] Orn@@ G.i lnanptberembodinging thediab dppais oéan by t he
inventio & rrf 1B K c rate
chai ns, %ruigggs%gng o%[u %{E?nhﬁgaﬁggﬂ %#dm&ngﬁugélsdg) ildogé%ﬁﬁggzjhérqr)ent o?

cheni cal abooi ”él"Ce@ouWSfﬁeabam 306C aabpdt 3yaClebonted0°C bt GarC, rmbalitfl D@"él plonus  of

N-1'i nk.e\d (ﬁr’C bﬂhtrﬁﬁql %@&Rq Q{&tagoﬁh% ’The{g}ﬁjalam%%r;[ ! Ofpei r%g'\{ C) (%n of an
N-t er mi nal” Wet hi onrné ‘resi due as a résu roca PEHH 1

expr essi pnteinvnedverg,, adab gemaihpeanlbeineaiined lismgtan@ l«dncﬁmmpdhe& kinedrowtliehe

pol ypepti des nay .al,so,.be ified with a detectabl e | abe S

byt 6 TRl B T senBPe i utndie fr § efuastr 3o R B Rsr”
detection and isolation of the nodulator. d. Purification [0186] Once a
modul ator of the invention has been prggluced by reconbi nant expression or
any one of the other techni ques disclosed herein, it may be purified by any
met hod known in the art for purification of imunoglobulins, or nore
generally by any other standard technique for the purification of proteins.
In thls respect the rmdul ator may be |sol at ed As used here| n, an i sol at ed

. o b1 - - o o,



anti body or derivative or fragnent thereof) can be produced
intracellularly, in the periplasmc space, or directly secreted into the
medi um IWothe/@dexBred nol ecul e i s produced intracel |l ul aCiryuS2@3/080489 r st
step, the particulate debris, either host cells or lysed fragnents, may be
removed, for exanple, by centrifugation or ultrafiltration. For exanple,
Carter, et al., Bio/Technology 10:163 (1992) descri be a procedure for

i sol ating, anti es tha ecret eriplasmc space of E. coli.
Briefly, %ggﬁ-h@ £Engex et%ﬁt@ﬁ Biorbre 8? éhgi&g‘?o”% Pt&ﬂ’i%téi‘t’i&tfbby( pH 3.5),
EDTA, angfphesy! met hyl sul fonyl fl uoride (PMSF) over about 30 m nutes. Cel
debris can be renoved by centrifugati on. Wiere the anti body is secreted
into the nedium supernatants from such expression systens are generally
first concent.ratedswsdditiid FERMSEEGha&bk)vaavad | abl e protein concentration
filter, for exanple, an Amcon or MITipore Pellicon ultrafiltration unit.
A pr ot eaBd33Inhi Bihedier dig @gensssof tggressalintratipmenyisel intast Bripnepnsirthets.f or egoi ng
steps to : u nt the
R R e N N A L T

anti - CD46>Da¢ftt4 ety Joidntpast qrromrmsww Wito PDhend dkiely p@wdbélemtgmeﬂr ed

usi ng, & d resis
dlaIyS|s aﬁ%ﬁﬁ?}ﬁﬁ?@% gﬁronagé%ng %Q&QF%%%% tﬂ%?vggkwg%§Q$éggl%ygbelng

t he pref @Dﬂ@dntrhgrheﬁ inteddt onass@ghan vl €D41’6'Iﬂeor$hr dnalr inDte)blmﬁngmtei eipresfedam an
affinity '%ﬂ,g O%p S.iP thglg ckgsﬂ%q %qi%93 ) i mmunogl obul in Fc
domain tH f)resenp %We sé ed cond ? IEr8F@PeS "N Bé used to
purify apltly}imddeetﬁattlhﬂ:&pcﬂt&tﬂélekfﬁﬁ&eﬂ:cml)hhlmng tcgﬁaiget mbl@&e ofinfeg&¥cligavy chains
(Li ndmar k, et h 2 .1983)).. tein Gis reeonnended
for all HREE ern&%tf\/ﬁ%e L g (o feind ing foryins cOpgRs 5 16 e 7
(1986) ) . bihdiag bt EigXart ﬁtawi”lllng'antllB‘tﬁlyaﬁfl lhﬁl‘&ettW0|b|u@1@{gdiohﬁur@Tah@-ﬁﬂﬂﬂndlﬁg fmesi often
agar ose, _but ot her ri ces re avaj |l abl e, Mechanically stahle matrices
such as EGHRYY P@&ﬂ%@@f‘@r&c dgpn bt}rbyr‘%r%ﬂaet?éamrnnwfﬁg?rz@%%rlqw plot
faster fligwd raartgeﬁd@nﬂu@ra@maﬁrofrarr&ept&sbm chiyBSicldbARINC #0r A€ pApHeYad W th
agar ose. ere the anti bod nprises a domai n, the Baﬁerbond ABXTM
resin (Jinstnt ipepgen thpgpayma %lerragtwemeg}m) off GD4fx&feulas Py ofpafict (R fuAn Ot her
techni quesse%) ri?z(;péo%!p?xsé)%lhfhhg%té BPa SRR 4. rz@tﬁ%l%ﬁlt ion on an

i on- exchange col um, hanol precipitation, Tteverse phase HPLC,

chr omat ogr aphy bn_ﬁﬁﬂﬁéﬁ chromat ography on heparin, sepharose

chromat o hy artic
Lk R A A L R G e i e
ar e al sotogvaiitathk énvdeimntd iwilh bozpprdveteaithat o oynereadiee fr@mn@rcéche same may
particul i NS i nvention
W11 bo Bures PGt ALRD SRR IR nd R, REARb B R R MG BN, YT ¢y
chr omat o@agrtﬂnycomﬁris@omjlugatp@dlﬁman Mu:dmhratbodﬁ(e g @ix&ﬁia(moecutﬂr@ nodul at ors of

the invention accordin e Chl s herei hey may
b 1§ nkot O PROSY o SEP P A ER® FabEh ifer RSy FERIR) 5 o7 &1 Gilbody

non- cov abreintibody chmn((xtrr(e])d.ﬁ rselecasesmaheactaedoﬂlﬁctfhsmh;awmeutglfe@érlamlﬁcztcid/e or

di agnostic noieties or bioc ati.bl.e nodi rs. used herein.the term
Con? ugat BRIt obF ST ROl o HIEH ARy TGN REIT G oot at od

wi th t hefrglinfeat RE@dionmsbllpap @leSrag@@al ot g §6mOtogl dbalilBl HEHoBf thaDHAS hldeRAN. N
this respect it wi]l be upderstood that such cor}] ugates nay conprise

pept i desO” PBPGHET deat apbateifs Wi dia Aariantibesdy et aich &ewee&rrlé%d> fypal |

ol ecul egyighl BRAhE (1@9@?éc$ﬁc tﬁﬂd?ﬁé)eWs GseArHAESn, t}tert@xrngﬁ%n‘?ent’f@ﬂ £GHliGRIy Organic
nmol ecul es and radr oi sot opes. Moreover, as indicated above the selected

conj ugat Bolseyje peludensafiggpigding fr?t@f@&ﬁf&ﬂ@?ﬁdw for eramgple; an tlrﬁlé‘)(f*iib]éﬂlillt ghadr and
exhi bi t uay. laQUsETRY ﬁtav[y%haqu%vgepeﬂ Eegam Qr{nb'o?}aéEF M R3 L ehn& At hod
used to effect the conjugation. [0 In pre erre enbo nts 1t wll be
appar ent fragneent, tah §d dsgubrit arky fofgniehe smgﬂv dampioraniepdy lﬁregmgmtﬁ uigaézpelds dinear

associ at g waiLh s@g@tcﬁrlﬂgmb%agmetl LOgR ﬁ@@%&t}t UibolAar EPAGH JRELRG! o
characteristics I ns omar kers, puri Préation ags, ).

Mor e gen&uakmw,Smnmsbtac@e@nambbﬂaMUamegmheopCBeénmnmmwempmnnnehhenpasses

t he use t r._f. nt s there onblnantl d or
chenical€§4€8nﬁﬂga ed“%wﬁéﬁa “R”Dﬁ%‘ﬁdegv ﬁm“ Wﬁaﬁd§69§¥§ﬁp(&g’
conjugations) to a heterol ogous protein or polypeptlde wherein the

pol ypepti de conprises at |east 10, at jeast 20, at |east 30, at |east 40,
at least 50, at least 60, at least 70, at least 80, at |east 90 or at | east
100 am no acids. The construct does not necessarily need to be directly

| i nked, but may occur through |inker sequences. For exanple, antibodies may
be used to target heterologous polypeptldes to partlcular ceII types

o e T




a. Bioconpatible nodifiers [0191]1n a preferred enbodi nent, the nodul ators
of the invention may be conjugated or otherw se associated with

bi oconpatwbl2e123ai7Bi ers that may be used to adjust, altecT/USapuoy&3or
noder at e nodul at or characteristics as desired. For exanple, antibodies or
fusion constructs with increased in vivo half-lives can be generated by
attaching relatively high nDIecuIar meight pol ynmer nol ecul es such as

CoMmer Ci avallable e (PEGQ), or simlar oconpati bl e
pol yrer s Ctertbe@L RadRPinge i e Fenitedt it Eor e S RatUeteHby 168, obt ai ned
in nmany dificfeaggnt nDIecuIar MEIght and nol ecul ar conflguratlons t hat can be
selected tqQ inpart S%ICIfIC properties to the antijbody (e.g. the half-life

may be tgﬂggked?hmﬁé %%Hl%%méﬁWé§W§H“¥bﬁﬁﬂﬁﬁSé?%P%“BW“%%ﬁ?HﬁHV“ﬂPhgnents

or deri vahdyuRic wedieRlof W infebé:r c@mgléltet ﬂl&dﬂi‘ﬁéﬂ (e. Qahnthﬂoﬂiﬂ 8 an@ibbd}&hath by
site- spe0|glc conjugation of th EGto the C-term nus of sai

antlbod|§§O@Pméﬁﬂmﬁﬁﬂﬁnﬂﬂaﬁﬁﬁﬁt%mbﬂmvpﬁﬂﬁﬁbwbdﬁwaWPﬁ@“@k@&ﬁ@nmﬁé@éﬁmﬁon

l'ysine r@%béiféﬁ%f arl—fn&%@z{nu%dyb[?)@encfmﬁfﬁ wm% AU méﬁwagxﬂ&ﬂ@&a} at results in
m ni mal | oss of biological "activity e used egree of conjugation

can be cFW@WGWQVOﬁéh?rﬁbef@DQ-ymA@uanﬁrmbmsrﬁéﬁ‘M mmdqlog}o Bws uhe
opti mal &%JaH@?c{ngf o Qfd 1R fﬁ% gg@?cggéﬁau&e@ aﬂ‘ﬂ;dd%gQYfrg%lle%?slﬂr%grwaHOésetﬁ&&%d PEG

can be separated’from ant conjugates b excl usi on
i on- exchaﬁgepﬁhwwdwvdgna@hymmbmobwbﬂﬂmﬁwpmﬁamnenmcmmﬂddneahusgd nndulators

can be Cﬁﬁbﬁgﬁ&ﬁqﬁign%*ggakge n order to nake the antibody or antibody

f ragnent or have a longer half |ife in vivo. The
t echni queX3@ar e m&héqknmmmbnpthﬁh@mﬁon@mmumxmmPKMmmﬁnwakkﬁﬂalmﬁuahication

Nos. 3/,.15199 771 and Euyropean Pate

PR Tt S s R T s ey

ﬁ kill angc ffagmerne,amownm ndeﬂam 1Itsfdbﬂdy totrptatioledanige. Nﬁshuhttetaendne?x@m algs
erein. Di agnost c or detection ent s 0192] I n ot her pre erre

enbodi rreﬁ@g] f?‘%&l‘f #rhas fyyo %fﬂ‘e’erb?‘éé'égfltqs ﬁ%%ts ’Zﬁ Of FIRETEHERS aafigen.

deri vat i YRSFibverzarhs aw@n@mn&gﬁmmu@m@n@f aﬁmfgﬁttdhﬁm%d dRtrpat-aRiMr agent

whi ch may be a_biol ogi cal nolecule de or nucleotide) or a

arml | ORI & oF SRneY SEper e B e A adeion of

noni t Or I RQy fefigudav@l eRIBNL e @linl R HeaR81thatf ;A IWRE! REIRKihE BhdrinY e di sOr der
or as part of a clinical ‘testing procedure to determne the efficacy of a

parti cul aysteines frapythe areibady kipsa Iﬁéloﬁh Ea-8Haythederigration kereigierialen hbich theay
al so be &%%ﬁl’rélreécﬁhe@'ﬁf ifhx&:agtahmonﬁ%s%&@ﬂleaﬁ%% fEOThiol gﬁoﬂg g{lgg}zjga %dysol ating

TIC or in preclinical procedures or toxi ogy stu
di agnosi agmnisdeizenetly onreoaedused asragerpl Fabhisaznipptsgbal phveﬁgngeMstmchheamn to

det ect able,sHRS} ARGS é‘&ﬁ%r 1 0@ mtltﬁ)ﬁ%frg eA i 51?9'(%(0%1 \S%EI e 61%19 et

conprising for exanp ase I'ne p ase,

bet a- gal MWIQ@SW EoPavhcdt, %Iae&ndfrcsadﬁt\(e(wéz f@rosdrh é¢thidglesuipson sfuttier as  but
not Iinl&%%oé Stren taV|d|nIb|ot|n and avidin/biotin; fluorescent

mat eri al s, d%%g% ut not limted to, unbelliferone, fluorescein,
fIuorescgnﬁn|soﬁhmb@ynmt&:mmhmd&ﬂhmaanHbﬁb@ﬁ@0ﬁ§$ﬁmhny®an@memﬁhuomeﬁﬁein,

dansyl chlori.de or rythrin: . lumnescent materials uch as but not
s ed P ERIgEaieR NGORT LR HRiine e She Sieton S e oS Bec e Rrtud t o,
| uci f er asg, onhuigmfoaamanamcl@@qmmmgm ask@EHtioACNhiviEcantk @b Valdng in & fas but not

limted gx%m‘p edlln QC V. jlts 1%/1n thiLSZC%{lflgu]I:gt%%l tha]f%h]é t}rlreg CD]RQ o%eaarc}?(\)lgrla :11'64&0)mam interact
to define an antigen binding site on the surface of the Vy-V dimer. Collectively, the six CDRs
or a subset thereof confer antigen binding specificity to the antibody. However, even a single
variable domain (or half of an Fv comprising only three CDRs specific for an antigen) has the
ability to recognize and bind antigen, although usually at a lower affinity than the entire binding
site.

[0138] In other embodiments an antibody fragment, for example, is one that comprises the Fc

region, retains at least one of the biological functions normally associated with the Fc region
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L sulfur (355), tritium(3H), indium (115l n, 1131n, 1121n, Invn s, ,) and
technetium (99Tc), thalliumt) gallium (68G, 67G&), palladium (13Pd),

nol ybdenuwo(202M3)373xenon (133Xe), fluorine (18F), 1535mpPCTURRe,1/03@IC,
149pm 140La, 175yb, 166HO, 90y, 475c, 186Re,
188142105976857658532153169515475113 Re, Pr, Rh, Ru, Ge, Co, Zn, Sr, P, d,
Yb, C, M, Se, Sn, and 117-n; positron emtting nmetals using various
posi tron

PR L S N R et S B oo

such enmbpgitening c@rﬁpléﬁhﬁlﬁtl i baxtdengd 6h 66d dritb iR Qtd@lhﬁlg))dy |f1%gM@ﬂt lis m@maleﬂt the art
and readllé avai l abl e. from nunerous commerci al source

2012/ 03133 BpesTiheidep 11 o uisd e seafapdally snitaatesn la%\ﬁémb@qﬂ Seher@bodi ment s

t he moduliah@h ant®od§ FrRERER iy E&ﬁ?ﬁé@fon% eh%lﬁd%ﬁg@gmtlgkmlsﬁﬁ:c§&ﬂex%aces such
as a peptide or fluorophore to facilita purification or diagnostic

procedur@ﬁm@ﬁéﬁ“ﬁ@ﬂﬂﬁhwn@ﬁﬁ§®6&h§ﬁ¥%ﬁ%¥mﬁf FACs. In preferred enbodi ments,
the marker am ng aggid.§eguence i s a hexa-histidine peptide, such as the tag
provided in a pQE vector (Q agen), anong others, nmany of which are
comrer ci BIIBPY avhi angdleeeminslirae.of W hleltirthas bSapprecided thit the mo@datoPodthe Nat | .

Acad. Scj nverM%’rAl‘n?A? bg%ilong%ﬁ nt Bﬁ&u]{@ﬁ&lﬂﬁ@ gf blbﬁérﬂ i %ﬁtdétgz R§ & \éh gx%m i

conveni ent purification usi o ags useful
for puri figatlemy refacitode, nublbtr dmpetenil tdrgertn(lteedilrétﬁb binldmg hemaag@lcmtedrwmn ahHA"

s Ll & i LT

(U. S. P. Nocds, ohQ3taf@0dolecule. When an antibody of the instant mventmn comprlses more than one
target binding site (multivalent), each target binding site may specifically bind the same or
different molecules (e.g., may bind to different ligands or different antigens, or different epitopes
or positions on the same antigen). For the purposes of the instant invention, the subject
antibodies will preferably have at least one binding site specific for human CD46. In one
embodiment the antibodies of the instant invention will be monovalent in that each binding site
of the molecule will specifically bind to a single CD46 position or epitope. In other
embodiments, the antibodies will be multivalent in that they comprise more than one binding site
and the different binding sites specifically associate with more than a single position or epitope.
In such cases the multiple epitopes may be present on the selected CD46 polypeptide or spice
variant or a single epitope may be present on CD46 while a second, different epitope may be
present on another molecule or surface. See, for example, U.S.P.N. 2009/0130105.
[0140] As alluded to above, multivalent antibodies may immunospecifically bind to different
epitopes of the desired target molecule or may immunospecifically bind to both the target
molecule as well as a heterologous epitope, such as a heterologous polypeptide or solid support
material. While preferred embodiments of the anti-CD46 antibodies only bind two antigens (i.e.
bispecific antibodies), antibodies with additional specificities such as trispecific antibodies are
also encompassed by the instant invention. Examples of bispecific antibodies include, without
limitation, those with one arm directed against CD46 and the other arm directed against any other
antigen (e.g., an modulator cell marker). Methods for making bispecific antibodies are known in
the art. Traditional production of full-length bispecific antibodies is based on the coexpression of
two immunoglobulin heavy chain-light chain pairs, where the two chains have different
specificities (Millstein et al., 1983, Nature, 305:537-539). Other more sophisticated compatible
multispecific constructs and methods of their fabrication are set forth in U.S.P.N. 2009/0155255.
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c. Therapeutic Mieties [0195]As previously alluded to the nodul ators or
fragnments or derivatives thereof may al so be conjugated, |linked or fused to
or ot herweeorssurdated with a therapeutic noiety such &RETAISCHLOF@IY N Or
cytotoxic agent, e.g., a cytostatic or cytocidal agent, a therapeutic agent
or a radioactive netal ion, e.g., alpha or beta-emtters. As used herein a
cytotoxin or cyt ot oxi ¢ agent includes any agent or therapeutic noiety that

is detri o cells and. may inhibit ¢ rowth or survival . Exanples
i ncl ude Bﬁé lita byet O%‘?%%‘&%?gi%¥sna’§‘bo giedif’%‘a@s W Q“ﬁl?edﬁfﬁl‘ﬁ‘?dﬁ%l%%e
enmetine, sﬁ&ﬁ@iﬁi&f@{aﬂtlb&l@%ﬁ@ﬂdﬁmbtrﬁ#[g%l@@|a£iaefuse‘d|tﬂﬁﬁxhﬁrﬁdgﬂ%uhf{bd}@daﬂﬁidrﬂ&ﬁ)

col chi cin, doxorubicin, daunorubicin, droxy ant hraci n, mayt ansi noi ds

such as BHencesdIhefision prefsiaklyge it Iaﬁén’}““n‘tﬂ‘ﬁ’ﬁlén SAVY B5hEFBiEL AOmathr anyci n,
act i noW@drﬁermg]at fafyd of @s hagt, @szn&d/da U8 PGk | ﬁ%r@%xarﬁﬁl@c‘tﬁé fﬁ%t heavy-

tetracai ne ocai ne, propranol o ur ony C|n epi rubi cin, and

cycl ophogjpigansfantapgion lbgglt%mnm@ﬁmtme&sarérf@dfg t gy hincingais pesyens i #s
conpri se d

ronomet Rt ot el e TR ER AR e ey s M 1 < e s
al pha- andgsired, the ipetumoginbidintlight clgarmnammi inforseparate pyirésoion ae@oTH,tangd are co-

(Hei del b 0 gocar nycin
Gor 1 vat i JunreERE T it O AR, DREHERL0L B TRROhS AAN-AR B v

( PBDs, Smumagﬁnporud)rd)of tliéuhlrbhmlmnpede frz[gnmna mamb@thmm whdflﬁnﬁﬁmeﬂi ratioglof at or s
of the i stant |lnvep(§ on Q’d g at e (& d i nﬂi. ng nol ecul es
to recrult TEVT RGP ISRy e élhﬁleﬁgr\lf Ut H)élr%r?vé 3&? R H‘é“% P 1A U9 8 hg
cells ( BpGEEbIeGG e ﬂ@)tpdlﬁ@&q&erges foltibar dS‘tBiﬁﬂhreéSpol?;Beptl&é chafB i@le evpetsidig of
AACR Abstract 'No. 56 § O%fo% ichis | or at ed ereln%ﬁ%/ reference).

[ 0196] AUt Srhgp- “&%?F‘;B’E-’ts ! FFéF%EB%BP‘IYBe 3nsdn EPRPRISET St YR ¢ agent s

i ncl udi ngieldp ot wEd’Iﬁhé\fahosl ArBof ﬁﬁpatrﬁbulaa@tghmmbol ites (e.g., methotrexate,
6- nercaptogurlne hi oguani ne, cytarabi ne, 5-f | yor our aci | decarba2|ne)
al kyl at i g ‘Qgen{r‘s"”@é"ﬁ"’d‘%&‘m“ﬁ? BRHRCHT rfRe b‘??ﬁ%@ﬁé“'&ﬁ‘l‘%@%ﬁ@me °f@| phal an,

car nust i R rid BGeMuho 26%hih QEMS thiig Wit bigdied @Eélﬁéﬁ@hﬁ@hﬁé‘rm RYs iR and

di brononanni tol, streptozotocin, mtonycin C, and cisdichl orodi am ne

pl at i nunt pybrid lmypyglewmha%\iywaméwm dhatyrapi(prexidpg agecond bindareuspecaiicity) in

(formerl . daepamy at Ris B0ch @RE YQnGhdWie stafatulréltaeﬁlta@e% ﬂ(eese ratihaf tHeNRENGI N
(forrrerl% actinonycin), bleomycin, mthramycin, and ramycin (AMO)), and
14

anti-mt ﬁeélf@g?émpgur(dér@ unwéngegrimgrineglobuia cbalnmra@mtm; as fherprasencexf @hsi ve
l'i st of 5957
and us, BIRIBEHLEEBLER Bnf e R bE b RECTBLR, hERRLOD: HHELR

r ef er encel.sep0dt®n] This apprioedtiedispowtd iatve? %/@%QOantcfubberclouajlwfaeedating

ther apeuﬁlgpecffglagttﬂgo%?es %&CPO %%E}Trré}?g IS%%%B %e 6%03% 1n Engga(‘nqglgg)y ?M ?ICF hel ators

useful for"conjugating oS {ses ove
r adi oact Averding @ranaﬂhsr) appiqacPC(dHSd:rwed uewmmrmm 8 paitr héamnhodmyle&ulﬁs cahb¢ ator is

1,4,7,10- tetra e ododecane raacetic ch can
bo att acineinepaa R riabe O elipasbans ik B S tieffrbf eBmo ar SRl s

are comaiduye. Iqrma\pfrbfetrfbdtlﬁterfaetcompﬂsedetslez{st bpat mmhdjemmdimlxebf anlantibck998, C | n
Cancer Res. 4:2483; Peters n et al 199? Bi oconj u "E@%m 10: 553; and

i ey PR Ao JB g REIBP. OB e Al 3941 by Uhiedpgriace of

radi oi sofhepies aktibatly ﬂmecmeaféqam@deﬁbdlml éritideRhSinA@RE Glrostfe dr RGptopa@Nt i ON
i ncl ude, but are not, linited to, |od|érllv§ 1317, %e 123v 15? ﬁ)ﬁé car bon

(140, CG%@“S@?@ (Favigesce] identical 8’7@151‘)13’r sg:mtcp the 1@3‘5@3513 Cl{af,q(s()la{ﬁﬁr((aﬁq)on thérdi um (1
'91n, 113kRaceldi N @B8HdMhntibody molecule by replacing large amino acid side chains with smaller

ones (e.g. alanine or threonine). This provides a mechanism for increasing the yield of the
heterodimer over other unwanted end-products such as homodimers.

[0143] Bispecific antibodies also include cross-linked or heteroconjugate antibodies. For
example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to
biotin. Such antibodies have, for example, been proposed to target immune system cells to

unwanted cells (U.S.P.N. 4,676,980), and for treatment of HIV infection (WO 91/00360, WO
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technetium (99Tc), thallium (20i-i)-, 1 gallium
(68G, 67G), palladium (I13Pd), nolybdenum (99Md), xenon (133Xe), fluorine
(18F), 1586121031273 159Gd, 149pm 140La, 175yb, 1661/ 0, PedyS2e11960439486Re,
188Re, 142, -r " nmbRh, 97Ru, "CGe, 57co, 65zu, 85Sr, 32P, 153,
169Yb, 51Cr, 54Wnh, 75Se, "3Sn, 117Tin, 225m 7613r, agents, especially
those in the energy range of 60 to 4,000 keV. Depending on the condition to

be treat th i.red_t herapeutic file, thoeskllledlnthe art
may r eadgﬁg@g?éﬁgﬁﬁéb%p%chﬁ Jégart%ﬁ‘itg’i)‘i%% Beb ‘TIBF‘ CUSHERNY FOYVAECRi scl osed
nmodul at ot®ss-fkBIh&RYR. Sorlad0dsSinRingtaBentPire seNknd iy Bthd 41 al@yre Alss@sdae
conjugated to a thera that nodifies a given biol ogical

eutic noiety or dru
r esponsel® HR&N 1‘567%%&23%‘&%%& aiyeher ef @Pssﬂﬂké’tglt%“émkﬂé‘?ﬁpatl ble with the
instant invention are not to be construed as limted to classical chem cal
t her apeuti c agents For exa | e, |n particularly preferred enbodi nents the
drug noi et Y THay Chd63 ) onstagbRegieModificgiont r agment t her eof possessing
a desired biol ogi %lreﬁsﬁﬁn\ﬁlﬁc%ece%ﬁh proteins may include, for exanple, a
toxin such as abrin, rrcin A Onconase (or another cytotoxic RNase),
pseudo rm HH 44Jex ofroaddstiona ke enrous m@dﬁlcamnSdsupﬁttwm ;adtioirnsgr dalepottethe such as
LT OGARBle Dy AR eei A LLHLREOR ol ik €L BLODgNELYECBIOMIfRG! O
pl at el et derive gr W ac or, |ssuepas nogen aC|va ptotic
agent, esq fqrthTanslﬁve mosél' Nﬁlle]ian t}AIamwlll(apmec;latb ntaexeﬂmteidcenﬁ)bdlﬁmbﬂs |oﬁaxb|pm9ed‘slo WO
Ergg‘:’gg(ngs’v&nt thay aesto (:8 prlse sgés{?ttf\?gp 1?? rm% ﬁglefu&?s%qf stargﬁtaglg})é%?g%l%d Fas
| nt er nat iegiva). Mthhlpaﬁ&hlaﬂyl it Dloontbibb9R4 231 H6)CD48 ntidiOb the ﬁhganfbn@{ayan

anti -angl 0 enl ent i ost.atin, or. endostatin; or ol ogi cal
response’® eéla Oré%oqe ?%i?“"g’ﬁlaaﬁ?if‘%ac“é\relsG%ﬂ’g’ﬁ?tﬂtéor’(sembtamqsﬁf“&?‘i euki n- 1
aL"), lﬁlbembawﬁs Whizh (€skilt 124 Jompoh@ Wkt Phefdired charfiertids in@t &Rl bacyd e
macropha?e col o%]érestl nmul at i ng. factor ("GW CSF"),. and g)r anul ocyte col any

sti mul at MAgeq Qetltsred phasmagpkinstics, Jacreasegt st halhlife gincregse finding abiipity. 15eraedne
("G")) . inMBurBtniliBf, lrcaRA\RodubBS) Qesed 1 1idaHS bin@in®enf MGt IRE] APl Gt or s

to polyp eBtlde noi eties are known in the art. In addition to the previously

di scl osedDS s alicsedglurpsyatigpmd/og digulfide paydpangsmodjfiehngiogspesifisiy, m2g:

5, 359, 04@1&5@ a?(ﬂ& v@ﬁ’%e apbréthafe BRAL hRPHc Farkhd. H%Gadvﬁ?aggazslﬁ&%secﬁg eRfaficd 66;  PCT
Publ i cati ons WO 96/ 04388 and WD 91/ 06570; Ashkenazi” etal ., 1991, PNAS USA
88: 10535the ZHeqiiye anti-atoplastiomspertes|afheribiclosghmadagersand Vii et al ., 1992,

PNAS USA[(ﬁQS]ll&’lnge @gﬁ F* PJ 10%6&:'& fs%sédr{g% raaé—%nﬂ%fx%%ﬁnm'ar{ %Irﬁ“l[n%glggl The
associ ation of a nodul ator wi a noi ety does not ne essari | y ne te
direct, hravy alsyn, Mtﬂnngmnwgﬂqwmﬁﬁeregmq@mh‘caeisnt FSucgmmi idpugishecul es ar e

comTon! Yo B BE B0 A0 AR DG PR AR Ll e BB,

et al ., dRedc hioh isMBUhlBl(bflanlﬁD QEQKSQh fBamn ne tunjno20{d2¢sidiah\at psitgpnOBis226, Kev

: 171 each of cor edh e' . [.0200 re .ge al ly,
technl quég™ fP(S(FB@qﬁj%Ef ﬁfb Oﬁg P‘?fp fﬁf? Fgfﬁ"&gﬁg’?]“%@feﬁlflg&?@ra&&gﬁlpg 9o
nodul at oths Ealrrmnmhhg k@) of MblFetmgam Banbdremo ) ﬂ;gaiaﬂﬁcblé,ﬁumgi;ubdﬂcﬁmsomy any
art-recognij,z t hod cI ut not limt ald de/Schlff
| i nkage, PULiic ‘I’ﬁf’gﬁﬂe qnlhh‘%g'g yargigodnqmdag ly 8“3“?"1‘??3%@6 ngleic 308 shgogingibskage,
hydr azonghakd dfkmlb@fyzmbﬂdﬁ@ﬁ X colggdsabalk fhtz{ct ﬂki@g@iei BECCHRIRE hdnpdfar net t,
2002, Adv Drug Deliv Rev 53:171). Al so see, ., Anmon et al., "Monocl onal
Ant i bodi %@U%Pnsl ‘fﬁ‘hjﬂblﬁé‘pgré%‘ihl‘?@ “@0"&1 (iGLbady P@Wé@r“s%@rﬂﬁﬂ%‘w r4slukbnocl onal
Ant i bodi ggoagd a@ﬂﬁﬁ()dy-rﬁlﬁuﬁﬁﬁé/ns Iﬁﬂhéfa%{lﬂu{%tofﬁhubo@%g%lt}l,ancpgfith&&%l&@m@b‘l an R
Liss, Inc. 1985); Hellstromet al "Anti bodies For Drug Delivery", in
Cont r ol | Beidpy- 1Ay imetipnabFgregdp @ossessys anréistins binctian offa nam@csgqqencqolfy re§pB- 53
(Marcel %ﬁg dne ptoxi c Agents
In Cancer T e{ agiifw%f%gc\%@émn?m%@ bm(ﬂﬁ%nal fﬁ%gﬁféédl |oI ogi cal And
CI i ni cal phagplyicsat dorvstegPptimhdcell aurfagd rec¢psets (€)g- Bogsll rac?ﬁtoﬁaﬁili)l@@wuch

" Anal ysi | 1 Y} i
Radi ol ab%f ecﬁ?iﬁtcl&%l WME&%% tﬁ) Cslg’g%hlt? b g"ﬁ‘?bnoé‘ﬁona Eai\rﬁa(%%?éé FOr
Cancer Desttibodyi omialadomhie) aplycan Bahdevised @ﬁngalarlol(sead&ys as pglos8QJerkGappleaden c
Press 19§§I)nitlont%JTgorpe et al., 1982, Immunol. Rev. 62:119. In preferred
enbodi men B nodul ator that is conjugated to a therapeutic noiety or
cytotoxic agent may be internalized by a cell upon binding to a CD46
nol ecul e associated with the cell surfgce thereby delivering the
t herapeutic payload. Xl I. D agnostics and Screening




WO 2012/ 031273PCT/ US2011/ 050439 [0201] As indicated, the present invention
provi des nethods for detecting or diagnosing hyperproliferative disorders
and met hoa® 20f2/8t278eni ng cells froma patient to identi PETAISCUTDE0439
initiating cell. Such nethods include identifying an individual having
cancer for treatnment or nonitoring progression of a cancer conprising
contacting a sanple obtained froma patient with a CD46 nodul ator as
descri bed hereip and detecting .presence ar a ence | ev of associ ation
of the dﬁ‘ﬁat 0 C’EEBeprS%rLPﬁ%C%rdegfl © AEPFBLOr ﬁ‘aﬁ’f SiQ s ‘eghﬂ‘eﬂfeit“f?é‘“ﬁ%ulhét or
conpri se@mﬂaj@mnﬁe@ya@mn RO Q@nGalFe ). ecgdméenfwbaﬂrm@t ant IRQ i€ Ofie thine

associ atjon with in the sanple indicates that the sarrgle may contain

t unor pe?la%%%gﬁﬁ@ﬂwKega(ren@receeor&ar%e?lu%qsé?ﬁee@m%}helﬁwR £Rfgatdat t he

i ndi vi dugd RMyam&se@nﬁaﬁdlﬁgM1ehe v@riafne%a xeérxatfvée%ﬁéid%rhﬂ of tHeRAGcdpRAyl at or
as descri bed herein. The nethods may further conprise a step of cConparing

t he | evelcrdfreespions lﬁglutl‘bFCé(R@&”KtﬁP attivaioanvearss) and RenRAB (4einkibitiag teseptaddul at or
i s Fc- CD4fich hgve%nﬂd?%hrfo aQ{cpsQ&&e%éﬁstha)Qti mﬁbﬁnmll GhE c?ta%gﬁﬁg rdi%‘%% herei n may

be nonitored (directly or indirec ont ac e sanple to
provi de thhgoldeidtivaihg radepiomiit BHA conthies anlinarguresdcepiontgtdsindbasdap@tatitn e wi t h

the teac racti ced using
cormerm%})p%g{lgrglpal%%% %Jd %&\é\g e ltﬁlgﬁw%tl @ngs %ta%% 0202] Exenpl ary
conpat i binema@eeayptmetlymms—bawd Iln}nletwra:rdomﬂ (Iﬂ’tM)omss eweplasencz yomam nmm eassays,
conpetitjve b|nd| a ) Qn) noassa S,
vestern BIGoT AN I SRR, 1S REs O R RERS R SRS FRFEN
%engr al Igndde_hﬁcAm:mReﬁ Iobd@ol N5 - 92(099)191 Cael aamhm@gmemedme?m ﬁﬂ%@t of’
enz ic activ reo e .agco i shed using
any art- %%t jﬁ%ligg]“ M]a @Pﬁéw%g}?&% (f)%?f}aﬁé a7 ludipg gt tPRe hor e

detai | bigb@ified i@ Pit@SERE chddMPAIstDBY AE RYindRR hiteird lflerterﬂﬁtcaeédpfw or FIRNI toring
or di agn05| n% 3 Iko/ererprol i ferative disorder, identifying individual having
such a d&uncadeslynegpualirpteator. feBpgheh. H}C%W{‘%?ﬂcﬁﬁglsﬁf;%?@?%@%f%ﬁhe( or

regr essi @mkfePbt hiterngi rggg tethe FdusaGRAG €A, 7. WQIBI. 111:5%7 ({b16) GRARI 8€5.,
nodul at or as describ herein, and reagents for detecting the inmpact of the

nodul at ofmrBoh 24 ZAP(¥94) ewbwgqiﬁeoraﬁ&emﬁe%rsakf Grausggdpbeling. Methodstofir es,

popul at i &@a%ueﬂgldmﬁ(gﬂg)wckwekremgaesa DIGEAR 23@WBrd.| IREhHAI AQaRY 1%99%92-
t hereof, can so be used to screen for or identify conpounds or agents

(e.g., d¥84499%; t@tetlaﬁtf%ci\]a%}mflﬁllﬁt??h@ipg@r15&?:)@63\7t6t49(&971 dhwen ptlt I &idlng cel | s
or proge@p(en; Q%(@ 321{3%2'1@?%{0@?‘&1’1 G963 1648 & B, the pol ypeptide or

genetic conmponents thereo e I nvention therefore further provides
systens and net hodfs fingriomsval uation or identification of a conpound or agent

t hat Can[t())?/jf");leCtAgu{eH fﬂ&lel i Hﬁ)}%@ Jie?fv!algdzégtt "ér ﬁlelgrtatnd %t]qu Fler 0I tlhg Jos{n REQgeny

t her eof ssoclrating w un and
agents ctaxgebcelldm thg peaerde dﬁtcesplematt Taheecosrqﬂcemmeattﬂvmnomﬁaemtay whrmmti bpthea

hyper pr (F ?ng order Ior ex enbo% nt, system or
method e oegey BRbr st o BERTE G B EabeMea o Butliatna or
agent ( eexgmple, (dfmtgéx,ed Wﬁltﬁra%gnatdﬂzﬁltlgei 'R Bkds conplatiad aatvad@e aCH®Rasgay, e.dr ug)
are in cont aclﬁj %n t h each, ot her ﬁ C& [ nven h D 2(; 1r6t3he r ov desd
met hods BIC¥EPELR HE P RET oy} unol. Methods, may be performe
[0148] Further, antibody-dependent cell-mediated cytotoxicity or ADCC refers to a form of
cytotoxicity in which secreted Ig bound onto Fc receptors (FcRs) present on certain cytotoxic
cells (e.g., Natural Killer (NK) cells, neutrophils, and macrophages) enables these cytotoxic
effector cells to bind specifically to an antigen-bearing target cell and subsequently kill the target
cell with cytotoxins. Specific high-affinity IgG antibodies directed to the target arm cytotoxic
cells and are absolutely required for such killing. Lysis of the target cell is extracellular, requires
direct cell-to-cell contact, and does not involve complement.
[0149] CD46 modulator variants with altered FcR binding affinity or ADCC activity is one
which has either enhanced or diminished FcR binding activity and/or ADCC activity compared
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nodul at ors or agents and conpounds for altering an activity or function of
tunor initiating cells or progeny cells. In one enbodi nent, a nethod

i ncl udes worbeo3iaTg tunor initiating cells or progeny tirerastomiosiaza test

agent or compound; and determning if the test agent or conpound nodul ates
an activity or function of the CD46hl tunor initiating cells. [0206] A test
agent or conpound nodul ating a CD46 rel ated activity or function of such

t unor |n|t|at|n ceII a &gggeny the({ygaof within thevpo ul atlFon i.dentifies
the. t est 4RI S nsHiist AR LeaY SC Pyt GEmPIS 65 i B USRI et
functi ondemde@m \bﬁaﬁmﬂhﬂfﬁdlﬁﬁayls Metddchel b6 Sn IFBR GEAdb atT@dsPoRIFREYwith
expression of a marker, differentiation or de-differentiation, maturation,

prol i f er BRUEHHTINGY hep hepgrentgsapmadified apibedy or tgaadulaioy CORRISIEOHENT t or cel | s

or progeqyudereRiionl A2QFhHOMiACditgs dWheRedsiadink b {of R SREEalQsCHE! S Or a
cell culture or nmethod step or treatnent, mnmeans a di rect or indirect

i nt er act FdhWHk tMaese At ﬂ@ﬁﬁ‘iﬁo&ﬁf%ﬁt Biunmedgied agppghior el odiWateraoMpEsing ar e) and
anot her refeteNeRd FeMdidn -sufh pﬁfams%a{dlmrm&%as@a bfd grt&‘aa{ FARhEY action is
physi cal i1 nteraction. "A particular exanple an indir Interaction is
wher e a ropsdEitleopno m@;lab}ﬁdnmhng foran & Reg- a@ %%i@ml te thgtficBivoinpareditan act s
upon the Jtl%%?g ﬁ@ﬁ%@‘i’ (?ﬂ!é ke%o ‘? s detg hecpt'éch(fl ui ]991 I{Mvﬁ)m tt[eoagtos] In this
aspect of the Tnventi on nodul &tes I ndicates I'ntluenci ng an activity or

funct i on[0d$0]t umds ta FaRnj the ﬁmgmdels béthornspnbgeﬁmylomelm somprisa onanemi@pass orpat i bl e
\émet 2!’ %e;g }al{ltggvltthr}godﬁtiéc\?an s%&) Cgl?stantt la Gl \ﬁlé‘& ﬁrowde ha?cﬁtv!aso gFTQ%argrsnplggllg/es

prol i f er ata mamaf plﬁf&ﬁibi}lﬂﬂmmannoﬁgr@ztdrmndeiabfs gﬁaratepr}ﬂgeﬂyla)@ﬁgrbaieraﬁarﬂbe

Yo O AR B YR G BRA 21E ANELICE B, 3t 1y o

prol i feradys, (gmeatsr It}&lﬁl4bld'&1ys,, giegtet thammaryatgr@mr tifin a1 gﬂealer tagt 3 Mohiys,

menbr ane |nte res kers as with certain

condi ti o«%f%ater %%‘P’ﬁtg“f T géaté ‘E‘f}bg H‘&H‘G%H?reiség Bal% F‘éﬁsd’f tg ae%b?&ieaéqré? can
be eval uaheshif®moletgessbf mebre@éhtwemonhmhmaaﬁﬂamq)r&@lab@ a®imBh QeRYincel | s, by
cont actl n such cells or eny cells with the corrpound or agent and

measur i nejEkesyerHB e of F%ﬁ’la‘?ﬂbo ifs %&f’t“f‘b‘?dty)fra&“e\“é HEhe aRmaral. apdds redueesabs ng
cells orfr&{)e&gw te@ldh$nidmigh SCIaRERHLORL Qntﬂfodwéﬂer@@aﬁﬁfb@\‘%u&& e skilled
artisan éNEt hods of screeni ng and identi agents and conpounds

i ncl ude quiéeé’éfa Q1 efapidantikpdiesjog mtbpdoliggaputs te be e%ﬂmw&rewwhodlwdlame arrays
of cel | sin(8add in I FRAXRYSH be %ﬁérﬁﬂe@@?@cﬂﬂ R Eﬁ&& tﬁ%se 8Pkl % Al art. For
pre-determ ned | ocations or addresses % t hr oughput robotic or manual
handl i ngexampleoeigibedies withereatrdrii vad hiliies st begeserated b arodifpinae-4-evel s of
expr essi 0 ye been
devel ope S(ci?lg%tﬁ&t &a{@{?tgg%%d @% a?{?) agcldgrgg(ﬁdegfde%ﬁéd &nvg}gﬁngﬂ#gﬁaag aut ormat ed
anal ysesbetween ther Idcdessin afdahenetRnonceqtor &ew,ergy, IntamadorrahP@h(cstem N@. WQ Pi nhasov
et al. 4))

i or oar 1 Rabg Rl U BN AR U s a0y b gl AT ©

i nt er act FaRusin @fvotahdsesandsif tife cgenﬁmn BtRrotigleaffinfry bmdmg (pvllyphpﬂges ahee mation for
specific genes (see d 593: 19
(5007 ) “rsF 8% et Housgh e i HatHSiE Rmg el ieg T r R HPER e Fdont 1 1y
active agemis tamﬂldh(ﬂmﬁﬂmﬂﬁtldeap\hﬂﬂayvaﬁm Fetdgiidi ®Ohdnyinisfedd. ex@npoo4200e!l | s can

be positioned or placed TE* sequfgéj on a culture dish, tube, flask, roller
bottle ofeSgo&t &P 8d>gvaﬂaat Srifhgmaravef or digisyished pindine g FingnSeslte- &8 an 8, 16,

32, 64, $fields3841. AMBloll 6BEmNbY:d5on6b4 @oef)e or dish), optionally at defined
| ocations, for identification of potentially therapeutic nol ecul es.

Li braries that ¢aflpesdyioagrdifiqaionsyde, for exanple, small nol ecul e

l'ibrariegsphagg i %me@ymttdd%a{tg gﬁ/cosfy}ahba/pmm%r anthpRafYs ¥aRs indbgipl &Y
libraries (Adinab, , braries, and adenoviral transtection
vect or s. the invention are modlfled More partlcularly preferred embodiments of the present invention

may comprise one or more engineered glycoforms, i.e., an altered glycosylation pattern or altered
carbohydrate composition that is covalently attached to a molecule comprising an Fc region.

Engineered glycoforms may be useful for a variety of purposes, including but not limited to
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XI'll. Pharmaceutical Preparations and Therapeutic Uses a. Fornul ations and
routes of admnistration [0211] Depending on the form of the nodul ator

al ong wi twoan/sp7Bonal conjugate, the node of i ntendedPd@lise@nypso4she

di sease being treated or nonitored and nunerous other variabl es,
conpositions of the instant invention nmay be fornul ated as desired using
art recogni zed techniques. That is, in various enbodinents of the instant

i nvention, conpositjons .CD46. nodul tors re |ated with a
e vy T St P D AR Y RS baly o6 B8t Connar o,
Rem ngt omtigdhe fﬁﬁh@ﬂﬁgepra(ﬂ\iitlaﬁ acthé &:@ibofly. ARREBGHerirdducdBdtestonntcanpar i sons:
Dr ugf actg Plus, 20th ed. (2003); Ansel et al., Pharnaceutical Dosage Forns

and  Dr ugtpiFd Vevil] begraresiaed pagihemglepyly map bpereingeied tamPresh it amagkrawTateiooa) ;
Ki bbe et foph. sudiaaefoapdsa® inoBTRANGE @4t bCRboEh& BNt exahsle,8flering one or
Phar maceuti cal Press (2000) %] Vari ous pharmaceutically acceptable carriers,
whi ch i nBPigdEesEYEPwdation djilinghe antibadsediangenThat isapie or e 1yinageirl| abl e from
NUNET OUSq QMR kA beSRAHeGRR restP R R0 Ot BRIQ B MriaBie rggigx{ %k cally
acceptabl e auxiliary substances, such as pH adjusting u ering agents,
t oni ci t yglaejsylsianmdfenigeharehy edimityite glyeosylationettlian gtea(gf@mg Ua?nB Nsh®714,368, are
al so avaﬁdd‘%bjﬁ 86@55}%’6:&6@10&{11%&[1teff@c%orqﬁr?mhsa&r1 gx%r (iﬁl;lé rbng a?lJeJi Qe
buf f ered sali ne, dextros ycero R , |ons
t her eof . thf B2 @i d¥bing mpéactle dykeagihaering invricor bereaqdﬂrteoalgﬂ)edsyﬂdmh,smsn sone
enbodi ne th itions.of the tion,may be
adm ni st trlizc] nelgfl(EP avwg %ﬁ&l e?na?g% Ptc S ARG %enné deg%a%rrg%s e E'tltgreMCOnver sely
t he CD46glymﬂylhtmImompo£1t1mheuthaeampofumyimﬁad aitiboay hopig retakd ymbents @r mul at ed
to cont aj harrra uticall cept.ab arriers c risjng.
excci pi entSosgHa Ry Par T BERt atredbertand FRH RN e TR sl Mt
rel ati vedlygrddigfcbsysatios ameshab b ddenfddmbhdtaitt @ ind@iienhesADET BNitPf t he

i i rocessi ng of the ti ve conmpounds into_preparations

hat  ar v aaiorest ECaRmT AcE HOFOBR Yoy o) KRS B B4 fon. For

exanpl e, ar@for@%&h ik 67 Lisif@eholic¥Rd fo@bdﬂaﬁfex@&@s%@gtﬁnﬁyby% Bplesadn Ritklbhdignt to
i nprove the pharnmacokinetics of the nodul ator. Sui tabl e excipients include

but are WO "'P?yr‘i‘?etS igr empleiarstylhigosamandteansigess IThGrdhbl e RUEXIESINEG agent s,

sal ts fofoMayédihrRHIRh RE idoy fon @%@&ﬁ%ggahfsﬂgoa&wnés fr@ervBﬁ(SLﬁ1org%HQm§ kin
penetration enhancers. [0213]Discl osed nodul ators for systemc

admi ni styanebtyingapriebydraeinfier g melecuarnoaabing faregitndag eeesrexmrsﬁﬁie@ﬁee
admi ni styatianie SRUREh. 18k 1t<bds®<§1tm9ﬁéh&£ 57%8‘7‘536‘&67‘&6 mxnaté@alua

si mul taneously fo achieve systenmic adm ni stration of tive'i ndr edi ent .
Exci pi enV&. Biotegl| 17:136- 1f @ wall 2t Fwapeah datepiadY @ iibelr 516, lﬁﬁcil’(hfbﬁqdiélcetmnem drug
del i very, n 1 R f macy
20t h e CRaR poly o e VB dloe AF SREARG LA RO PEMGR B 0

adm ni stBiaterloml Bmhgj%Z@qwoﬁbielsl@htLﬂi,l 2003, Jdfiolt CremaX7i 26&3 T 267idOuSidiskaiva et

wat er - sol u t I S. i

suspensi bne B BCaR o Rhaa e 2 SRR VAR do 7 g ) 8o
suspensi RIE Wm§0/6E73ad M) POE WD 0292346 A BIHCT WWNlI]&@AB@WMOS)Z@O%ﬂBW cl es
i ncl ude or s nthetlcfatt aci d
esters, é6#16%6)9%15‘?0@“018%@0%&%){9%ﬁi‘aﬁ%} I %’8?%3’518 N ChREBs eF‘?‘\{]ﬁP@Y i on
suspensn(om{cmyr Bmfktmamgwhs)t @ 6806 Et; EAnCI®ass U.he Nixeowneitsg1af the
suspensi on ééude r exangql sodi um car boxynet hyl cel | ul ose,

sor bi toIOkaé Fb?l ‘H%ﬁ Ht 1 Iy, t he suspension may al so contain
stabilizers. Liposones can aI so be used to encapsul ate the agent for
delivery into the cell. [0214] Suitable formulations for enteral

admi ni st r alX-on MadulgaeExpiessionr soft gel atin capsules, pills, tablets,

i ncludi ng coated Rblgeis., elixirs, suspensions, syrups or inhalations and

controlled rel ease Torns thereof.
[0153] DNA encoding the desired CD46 modulators may be readily isolated and sequenced

using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding antibody heavy and light chains). Isolated and subcloned

hybridoma cells (or phage or yeast derived colonies) may serve as a preferred source of such
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[ 0215] I n general the conpounds and conpositions of the invention,
conprising CD46 nodul ators may be adm nistered in vivo, to a subject in
need t herwof2p12mp127ari ous routes, including, but not |inmPCEWSRE@,1/060439 ,

i ntravenous, intra-arterial, subcutaneous, parenteral, intranasal,
i ntranuscul ar, intracardiac, intraventricular, intratracheal, buccal,
rectal, intraperitoneal, intradermal, topical, transder mal , and

intrathe r oth r'w.se tat n Jnhl The su ect
corpost & Pors bR et ACS Bk B SR bR T
l'iquid, @dcigadeeids bofar; agbrﬂQinUldlillﬂg fusitpréteins, lok Bhitn@ee, th@mahiadd &trsily CapSU| es,
povvders ‘granul es, ointments, solutions, suppositories, enemas, I nj ections,

i nhal ant &imagretibedicss Mare parHgrlafy, ths gt kDN A (rhich may e aindifiedygas bgpused to

adm ni st ¢1ahd QAstAMAnd Pars8lca64i8tscAt&RENNBe hiinhB8uleNhERRd 12 BRLIsALH On and
t her apeut| C reg;l nen. b. Dosages [0216]Simlarly, the particul ar dosage

regi nen, UiS: @1t|mng and repetition, wll depend on the particular
i ndi vi du$j154;]nd Tﬁ@%xénﬁﬁérylrr@%h eﬁtaﬁ?géuczl@thonmfm Mom efe'cgélcelfso&)%'vgg‘i[)@t 1 ons,
such as the half-life, génerally w contribute to the determ nation of

t he dosa§eDN#.and émniyflc‘@flomhbni’(ﬁR s‘%lnmriubndmcuﬁe pdetrsr ﬁvim@tbb mimeradi ustled over
the cour v91f1n M%%'}taaﬂx asd g‘fﬂlﬁ“leﬁ "ﬁé%ﬁll ?r@ réaﬁﬂ)”?\'/a@gblé Frgmrmlm%%us %m ercial
hyperproliferative or neo tic cefl I Nt tunmor 1Tnitia |ng cells,
mai nt ai nsougees. hlemlbbmummmtedftham kexprespl rasmnbmaoeﬂdnsm or eduhmm:gl ankibody

prolifer ti N men

et ast o Lo ERp? s RER R b fBpuR B dfi PSS PG BELE BT R4 i or o
subj ect xtebmmapxemm;ﬁessmrmasmtandmuﬂycehenta;hpstoﬂrsl 1ﬁﬂﬁilng°q$1a1ah1|aliﬁﬁdlli @nsagove

various f [ evi ces for achi d rel ease, arge known
o the ar T RS RrRath ot due Pl BF AR e B BT e
conposi tinmdaklﬁe@éd’rbymsﬁz&r@is bells NS EEBNLTChigdsd H@mtmeo%@y (CHERMBBL OF

pr ophyl axi ﬁof t\he ecific indicatio The t hera eutlcalldy ef fective
Brount . 1 @S9 £ ITGAT H Bl ARyt oS tliedogitd st Ayt et SBIHy RSt ed,

his or h@faildeysi, éahsteincdalls dxpreodie thé 88kired RRdAXLERAS) VEABHS upfn khEvapndi tion
to be treated, or the age of fhe subject being treated. In general, the

CD46 noddresasinditiss togpreyi Srieieed B crayreré aenpiiag itk Welon porgudsbunt in the
range ofinaheiloddid.i 9/ kg body weight to about 100 ng/ kg body weight per
dose. In certain enbodi nents, the CD46 nodul ators of the invention may be
admi ni st@1 i nWasthaibeicldinagidenceding dhegesid Gartionof [he G rsiatares ght t o
about 5 smdika cp(agﬂ{vevﬁf(ﬂhﬁha @HlseQ%fecchrl e};eta?t'h@ %ﬂp% oA IRUSinolb CDA6
nodul ators of the inventio e ag istered n amount in the range
of aboutsyathetiqajly pkioh cdymgesiay keurees, iblsdube ll@ewgiopl@labﬁld)prmtgﬂwnm dose.
Opt i onal t tered in an
anount |ér%(¥1tl {ep?%%stgﬁggﬁcta%?%&%ﬁ%%nh %ﬁi‘?‘&ﬁ@}{% e%Klgoutd {hﬂ% ng/ kg body
wei ght pecludios élSlOﬁlPNthB$ arrolpsmtl{ﬁﬁm ayprcbdm o@@zﬂtfgembdldir@tfmgmemfs ot d@ivitimeent i on
may be amount in th ge of .abou 5 body

wei ght tatgerewo%g gnt tart erﬁnco\/\é)assﬁ%nuﬁeerlcaosé’r nﬁlcﬁel%%?é gﬁoﬁc%lgg%cﬁgnents t he
conpou nctsalpmclpotﬁke)rthatlh@mza widediigh primyence dr dtetiasieelpfundér ihieasddiaabaut 100

jiglkg wei ght,, at. |east about 250 jig/k ody wejght, at |east about
58 1 orRgeistit Rt dihcaB ot i L Plpr s Bon MbdHkofis | east - about
5 ny/ kg deatienveiaghto, nuaIE1c|aeﬂ§ha@@wﬁolﬂxﬁlcl&gﬁd@@eﬁ&ﬁ&e thed cgbddet § madmhiol st er ed.
[0218] Ot her dosin mens nay predi cated on Body Surface Area (BSA)
cal cul at PHHYeHENE géqagrggﬁ f Ynar@“'éh?‘eﬁ The fexm nggloic\ipid opplecyle o3 dsolafs e et

herein byid 851868 aCuded hirem, Btk Yo infldd & 1R DNKROWELuld ahdIRNAT t the BSA is
cal cul ated using the pati ent's hei ht and vveé(ght and provi des a neasure of

a subj echelgcudgsz %lwwr%@lﬁ%«amw Heglesirandedorgloablewiranded, byt pratsrabboldy. | n
sel ect eddo%m'egqhm%am&fm&%ver%@%a@ 1d=ér§ﬁtfb§l ct)}ﬁn@g‘p‘nyt %J@D&% $ my be

adm ni stered in dosages froml I n ot her pr e%erred
enbodi meResparpiEgpeiumagdwater W@dmgmlmmeml@tml ng, widiostdgeitatibn,onstsB, ng/ N2 t o

gl 2. 20y R B RS S 300w/ meor as0 | 2

[0156] The term isolated nucleic acid means a that the nucleic acid was (i) amplified in vitro,

for example by polymerase chain reaction (PCR), (ii) recombinantly produced by cloning, (iii)
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ng/ m2. OF course it will be appreciated that, regardl ess of how the dosages
are calculated, nultiple dosages may be adm ni stered over a selected tine
peri od t ovprowiwde7an absol ute dosage that is substanti alPCy/useghesosshan t he
i ndi vi dual adm nistrations. [0219]In any event, the CD46 nodul ators are
preferably adm ni stered as needed to subjects in need thereof.

Determ nation of the frequency of adm nistration may be made by persons
skilled in the art, such as an attendi ng physician based on consi derations

of the cBYfied; BheBmIATY Glenpecand gglecleprophiaet ficaeratippion § Vi vakeed Sverity
of the cengipfid BrcHeRidAfsynfedt.efln i9RRAMAtIeR lhalgs Phudte@ldidhfis higasyRirect
being treated and the |I'ike. Generally, an effective dose of the CD46

modul at oManiguladen b isentiant BNA Seli®Es one or nore times. More

par ti cul gyiky aﬂ/lo?é g;’%@ﬁﬁbé’iﬁ/ ﬁi&@é? Rliatihg eH&)qyla%o(aﬁla}& xﬁé?’q]f{g St Bt 9a11:1§16
subj ect once a nonth, noré than once a nonth, or |ess than once a nont In
certain @frmvmlilh@m% thetineengipr, @c@fmgnmsﬁbnmtwmutm vaoehiltereyf, may be

adm ni st e th, at
Teast oi b elEbds R iclch TP uec A A BHRERER ARl oM 0" 11 o
be deter fnrmdtlfaqu, anabyainigymfi@ting bremchhésohg)&p@ymdakloaqlﬁeutochngmnﬂgmpndmasu in

i ndi vi du een, given one 0 ynistration For exanpl e,
i ndi vi duan§e M%l%a010%lf3réﬁthnc sHent al Odogq 6%“5&8 de a{“%com 6%%%11%%3'5%57 tion
pr oducedofabe fteesgmmgbmialkceprevmed Tiheassles acidt éindrayy Bhghhahsetaadlfdr

Fol T owed S 0Tt RS> aharent e nabyPBar Wi Beaer . ofiRasbiall uae”

di rect nmesEs0&MBOLISO0OS 1 5@019,:00@ 1572690\ SoReduRRbIi@H i0Jenith Sandlor ESRmpatd G,
i ndi rect rreasur(ig%r@i of tu size by x-ray or other imaging techniques; an

i mpr oven@npoggd Sayensgs: rFé%‘Ppl? JRH Aty 6%‘%“5‘?“‘%&“%0&?%% i2dargani nat i on

of the t piEMic SABbRxahpe, M&Hr@ﬁ@@hu&élc Qdidd A bE §Gkle shided BRI 8- (€. 9., PSA
for prostate cancer) or an anti gen identified according to the net hods

descri betfMEEANd camcrriise RO 119795 BN Byclgosides, ud agtlflqlﬂﬂ%whérs@fééﬁ vi si on,
br eat hi ngedie AIMGE addsy. aRd1EE Xmassé?rfe@dlﬁ% ﬁ@dmtm Jrig lﬁ\&ém%n lﬂcnfa'frf‘g@l%ﬁgodles
appetite; or an increase in qualit fe as neasured by accCepted tests
or prol oﬂfgml@ﬁreﬁtwﬁl‘@ﬁm@@ﬁ or 4%”%‘4‘3? thB@Oébb‘eﬁrIéﬁ?mb]d beereisglfited kg describgdt he art
that theygdosage will vary depending on the individual, the type of

neopl astic condition, the stage of neoplastic condition, whether the

neopl astic condbt |Mm@mmlnet astasize to other location in the

i ndi vi du and t
Combi nat (25 her an i B0 ARRALE oy FRTRC Ut A AR 4By e
i nventi omthag/adm qnaerrtpaxmhlar hybridizefian conditicesc rl\éahcbdsgjoxmybilmhmp nt¢leigacidwvant ed

neoplastlc cel r ol ration ( t he
occurrence oﬁ k@%\ﬁ%glrth éiéeéfa%%ng“%?“‘g‘?’g??@ﬁt gOletcﬁér bglc{%yr @ﬁ%g\?%\e/%gg?%er or
decr easi NOr.qr989y,€\3ent 8169 Fohthe ppipesd odthe mfmaasi@s::zaloﬁfa aedieatly stringguch cases

t he conpounds of t nstant invention. na unction,.as sensitizin

t hemooorBiteZafin olTnbm By RamsOrane s ior sl B iR BRERABt Bsfeng ¢ e
tunmor magsSc).®.9 SNEG .0 el EDTANGHES.O My Hridizaigd Bufef f)ﬁibbht\ﬁﬁ)%lﬁ)ﬂnﬂfudéur rent

st andar d_of care d%bul Ki. ng or anti-cancer agents. That is, a combi nat i on

t her apy 14 1y o5z CHBIAYPEL WP and ObpiBersimilas hybridigatiop selutins syet s may

be used iscbn@'cﬂﬂtélhﬁlg as&hab%lfgmlgemmra h@bﬁdlzatféﬁ(t‘ern%%@‘ur& beaunPesq of cancer
cel|s present and/or decrease tunor burden, or aneliorate at | east one

mani f est BRshEE copdidpseof 0% e in GIxSOEnR 7. S A sEingené Bybsidivatipoerndiienapy ref ers
to the apmni sl Hhaks9o aPisoT. GG IMAWRRLPMoRNELRAEN BT x S8 8. ADSDSGRRERF, agent
that include, but are not limted to, cytotoxic agents, cytostatic agents,
chenot heFlan@UWr@ oag ehskdll int the q@t:?@dnmulat@&ln@ébrlch@@nn and/dsi visbigi carlditroms ponse
nodi fi er I
agent s, DAoL DaREe B S ke RE Rl oA ¥RC RIS BRI OREI e ot
agents. {e@@@@@s«bu@rw&@snﬁs ’('OIé‘S,rﬁé)t B ds, Qﬁ 9% hed9% elseimial forradndthanmypitatigre i s
no requiry t 0 suI 0,be additive.o

obser vedre\%nqgnnrhygég% CH&%%% (HP F/ﬂ)ré e,nera for(fﬁﬁgurgostes B% %e ‘“S%‘at J}Sctlosu ]?Cmer
agent) s &ﬂﬂtmtha&kj 16@]}062[1&[1$| rygardiotdrougle aatd sle@&ste xaatdbet dovigrnefihests are

gl o tHabstnr RO BondRéet BT AR fR a0 feo e AT TR GhER i e qui o

t he conbi ned treatnment to exhi b|t synergistic effects. However, those
skilled in the art will appreciate thatgw th certain selected conbi nat i ons
that conprise preferred enbodi nents, synergi smnay be observed. [0223] To
practice conbi nation therapy according to the invention, a CD46 nodul at or

(e.g.,



anti-CD46 anti body) in conbination wth one or nore anti-cancer agent nay
be adm nistered to a subject in need thereof in a manner effective to
result irwarniz@mréer activity within the subject. The €Df@Scmdob@sor and
anti-cancer agent are provided in anounts effective and for periods of tinme
effective to result in their conmbi ned presence and their conbined actions
in the tunor envi ronrrent as desired. To achieve this goal, the CD46

nodul at or and_anti - cancer. agent nmay be administered to t he subj ect
si nul t an¥®d ’ieff”e”éi:f‘ ?lci“dd%ﬁqé‘?‘ﬁ@ e conposition, or as two or more distinct

conposi t j0aR USTRIbdsR§amdi¥RrOAtfediind BE mce&ﬁmmcﬁia&@ﬁ E&HaitloRY hiRBzuidance
[ 0224] Al ternatively, the nodul ator may precede, or follow, the anti-cancer

agent t r Pafpdvine wablé cepdition pigsgtefpeh by Agi %gmplrao%ﬂrﬁrmh Bits¢hy angbMpsiatig
certain @ohOdIERS omﬂge AN dbBf M MaGR C&did §&%@H§fﬂ&} 1862 AR} PIQQSdtfoﬂr e

appl i ed separately he subject, the tine period between the tine of each
del i very I?fylgﬁ%lﬁ)fﬂﬁé& Oﬂlﬁéeraﬁtahd éhn’@éﬁuagéﬂ?rotm 1@@1@}@@5“&@@ 5e to exert
a conbin fect Ul

cont enpl ¢ o hat Bo RIFRHNTRY sorkiing, REEM-MGARaBIRE JR b s ey

admi ni st éatahingdbitrosaboing Gdimnyskidsn the aaldestd dnwlr weekde, dfe lexgﬁhamifdnéase
[0225] I n, ts, several days (2, 3, 4, 5 6 or 7), several
weeks (1@081§EQ§{m§HP #Ercg(? 8) or several nonths (1, 2, 3, 4, 5, 6, 7 or
8) may | @psd bettmkémra]dmanp@telcatekimhnt mﬁcletlhacmimdw atcordignid thehi@vearibn,-beancer
agent . r ancer . a corbi nat i on

t her apy)prﬁ%%%ne O&ﬁ‘?% n&llg}h@g Wétﬁcogjer P\‘Mleé%acé %”Cﬁ ? {‘nglﬁ%‘?‘is U of time
until t hieeteologisi dnprefertd aﬁb(&ﬂmerp@|a|nuaéledcxﬁﬁs @uedallyPikke tdxpiessidhe

conbi nati on fherag(}é fPS adm SI stered | e t%‘ﬂng The ¢ rrbl nat i n therapy
may be ath'Ri SHEED ¢ PhPadoBie e bt ESRSG P aId nYcletp AtithsIn The

admi ni st @isi cgtekiNe ©en ﬁanaogﬁiae&uhﬁhmqmc@& atziar@gs& fulBfondidy fidked toMhee daily,
once daily, once every two , once every three days, once weekly, once

every t M%ER%COUHHES(?CI‘&P@? 93%1:6%3( pnd the,feEm BgferolpgewomeRsn fiisa nesiieacd Byt ¢ hr ee
nont hs,  QA&RNEVERNked kothEBPIPOSioR LolTRY sdiBeREMhdipl €r €d continuously via a

m ni punp. As previously indicated the conmbination therapy may be

admi ni stered vi®a &3P®EEN nucosal , buccal, intranasal, inhalable,

i ntraven@ygy SURGHLBRGEGHSsuch %JW&& P re@ﬁﬁ? da%li/or gl%terlﬁgn fideQhnd OPI cal
route. e conbi nation therapy ma adm ni stered at site distant from
t he si t eangfxprepeon ¢pmppl sequ?@cmmﬁmmﬂabnhnkﬁértap@e geter, i they ag tdvalsetly

adm ni st &edd G ASnb MRS Fd)Snd UL sloR PLEREN P UHAEILOA A kN Bder

conbi nation t er apy causes & r or cancer to stop grow ng

decr easeth¢ ponei ghmdclrthwmﬂume 0{ @M@c]premswmemenb‘a@mﬂtlf ale:@Ddlﬁlcrmniust @tbor i s
rroat nontgyist f § DG el bR 0R, B o PRATo EhhiaP A0GREe AR Pl "
t reat menb awiotiihg quaeranlmdhﬂcdyn nﬁgmd/eamessamc@mdblmgqmemcet Reulpan trirsedipion of

ant i -cancg ent tﬁ tThe i nvent i ggta SO gonte | at es gl ont i nuous

admi ni st ¥EtT6H gll GRS ATaicHalt PRI SFHINS A £ FOUREEAPLET at i ons.
An appr o;pjtbahgcztpﬁﬁlabﬁmlﬁg franRatetl Giito alepﬁgltddqwtah ofpdptideancer agent will be
appr eci Z([Q? he skilled artis and the invention contenplates the
continu sest‘?ﬁstﬁ?“ BPISHOT Ao ?eééﬁrﬁ‘éﬁ?m%r&ﬁ%ﬁﬁwélg’gft%Fheé%"(?ﬂtl%t| cancer

agent . [§3dAdkhnBbRbMS Bitlink RM&NEAHaRcEOM SRl Sdn@d] @éméRadht rORa€YCl €,
preferably nore than one cycle during which the conbination therapy is

adni ni st EMEFIPian Obhng oF rasktipee] BENG: 1t partcylgrenrdimepisiof thjinyenpen, the

appr eci atyabshyn @dﬂ%oﬁsl‘éh\!leln@éi c@h Bé %%Blateésﬂ{\é AactlsBBcthRiAExMIRR CoRfor CYCl €S, and
the interval between cycles. i nvention contenplates the conti nued
assessnewaueHEesapay il astafupgtion ﬁf th§ eprsips loreeliftype, beicanaralbidoatpoisesand

anti - Ca“&ﬁ{anéﬁﬁéﬁand%’b aff @Y€ ntrax'is'ﬂﬁed %%‘?&%&és%l@ QIHQE)RIX#]QEEULI?JH Jfore than one
adm ni stration of either the anti ant | body or e anti-cancer agent.
The nodutrasaiptiamdndaranslagem cespeciggptisuangs Tl ado, nagie equdnnt, €4ctiangeabl y, on
al ter nat B&%Xé ag& ?h@%ﬁgsMo%rsg?clﬁt?a?gefp%gtra scrﬁ)réh ep (%‘QS%IOEI Otmf%gl uenceél be gl ven,

follo nore t I - cancer aen In any
event, as.)mmﬂsd a pemoted eagsmabzd uh,‘yudeha)sl@nm)ter @asqxiemrfgvr tsdnsdriptmmul tdsmroaasttthe t he
appropri eutic ts will eneral |l y around those
al r eady @H% 08@@'3‘"]](35 1&lllcler‘w %Cééle%’fpo ?Sélﬁpgg %erqgfr}‘fest Ray %F\ ?P(S?Wé? it cs are
adm ni stered al one or in conbination with other chenotherapeutics. [0228]In
anot her preferred enbodi nent the CD46 4ypdul ators of the instant invention
may



be used in mai ntenance therapy to reduce or elimnate the chance of tunor
recurrence following the initial presentation of the disease. Preferably

t he di sorwenow/dli27have been treated and the initial tumroT/Uusess/080439 nat ed,
reduced or otherwi se aneliorated so the patient is asynptomatic or in

rem ssion. As such tinme the subject may be adm ni stered pharnaceutically
effective anobunts of the disclosed effectors one or nore tines even though
there is little or no i ndiarcf&ftl on of disease using standard diagnostic

pr ocedur " Y SRETBRASH IERELPHE effectors will be administered on a

regul ar gnb:qdul Acr@ing & theinvedionfthd tbﬂﬂiEproE@t’er ex@tRber feldnciMbs wadikricor s
coul d be adm ni stered. weekl weeks, nmonthly, every six weeks,

ever
every t wiFIHISHEHSS VAl r‘sylo‘faﬁ‘?dg‘é’s %s? t%g‘éP§}01§1F%C‘Frﬁ?ﬁuﬁ’écec?feméﬁmﬁqsﬂlande ven

t he teactinigl cREeQioh AR sslfchts droviliig a McbgGOsH sharamid Ve GQtraYAI ne
favorabl e dosages_and dosing reginens to reduce the potential of disease

r ecur r enfRYM§BIce JVAe PTOSRANG el eiRelyde Bigher rprogpibiat prdtiadingyites fsdynthsn of
weeks, NBRbLAShatYRARSIA iR MR e dubdRh Iomrarﬁlcryptgﬁres@@gédag AOfolmBRr R} L& fieSPONSe
and cI inical and diagnostic paraneters. 29]In yet another preferred
enmbodi rremm@mwépf eprokarg oty oreRkarytispen umthermqr@m praayotgranayshedndugible and
prophyl Y asi s
ol T oui bR BN Bl B L o RAP R P i By oo B

debul ki nig nprwobdladedyias ndblf:mg@sbnbr Aadheythatnglusienthl comseh omwnql}rcmi@pmmter
techni qu t fdeat I tes a tunor
or t um)rﬁngtr X?Fe téir%g% i %ﬂ%@égsgq o S%’Z'glg%% ‘{F?n 1’nr oCed L%I’nt ¥ absgﬂ%ul‘[ etlilgbut are not
limted presensimifgm lyldumrg:hgamuthmgdne mtelMdson(qr tl& level efmansaihitiab isdmjreased.

chenot her.a bl ati on {, appro rlat tines re determ ned by one
ki1 Ped TRP Tt kGl PopRRRE P hulile vaPeErigiiuey ne a6 modul ator <
may be a4l StEﬂ’oﬁﬂ)t%wﬁltﬂg@e?i)ifﬁﬂrdﬂ)/dcﬁdrﬂlﬂg cethe 8Rehtibhagnakipren@Ee c@dPees to
reduce t r t asi s ctors e adm ni stered e or nore
times atiJgDﬂBjr%zﬂP‘?rﬁsgilF 62]%'& éma%t%fa BOMRE A" aﬁg’&‘aﬁlgﬂﬁ‘& st andar d

t echni quasmoRFahaeatizt.y. ¢m> d@sieAGaft@gharBrdMubdd tba pae 6ﬁ;lb’69@laf Bénd¥ers of
appropriate diagnostic or nmonitori nglpt echni_ques t hat low 1t to be

modi i edSeaes HedlEs selfar pepteingyurh asg dpmag EEDH (hsen]deydsserhopdiali n the term

ant i - cangfydageale) AT AME Aa6Mhclhfiad (SRR NHSEFd. treat a cell
proliferative di sorder such as cancer, incl udi ng cytotoxic agents,
|1

cytostatic atfeAtdng @rihe HRgtisge Hie deTay @Xression dhiieR jim s apshgeseral meaning and
cherot herapeuld the 3B&RESon HARNAL BELARK ARG m@n%éb%a@pqyalg& cBARRNES palidl 96t ed
anti-cancer agents, biological response nodifiers, antibodies, ng

i Munot hEXPERSELR Pfdlualg@rﬂcgls Fmrthmmretfép@pmre@mabee@rmwt trangies Y erctadty.

enbodi e as i r. nj ugat es
and ey Dedss o e e A e o AR e R R 60 e

t er m cytptexiio aa/g@nlt, \thamspraplsammtha@e)md&at Whﬁekxcmésxmessuqnmﬂmetrsxclewe
function I [ar C u n of cel bst ance
is toxi cacgj ’Jﬁ%éé@e‘% %r lsfseﬁ%? 1%‘?1? St"ageg%%f) Shee 4nd Cgmﬁmte %ﬁ Ipfmé%d(»:luyrl ng
nol ecul evetietd fmedmﬁcﬂamacad bvhmh lagabdrrsgamnsmlc Ema,rfpi @&mrpfe myedhteduceddgent s

i nclude, but a toxins ar enzynatically

net ve. 1ar s AndEt s PRl Sna. AR SEE 7 b PiSelaOhsRae ahtor oxi i and
exot oxi nvecﬁtrapfmisocﬁmmabre&rﬁbeyr mpﬁmteﬂ afd/or éxprgadd if theGellsa-\eeBIofd ilay
restrictocin r(]ts %ﬁeﬁg abrin, ricin, nobdeccin, |6’§§ n, pokeweed
anti - vi r@m F%P%?“H s, QRS b*’c‘j&F’BHl?%eS SFoHak §eaPmeS: ¢ 1hie AHBRAFT &5 Usedr | ey

toxin, Al ér@sau&@a@kes toRI'@h&uldSof eﬁi!rétmfd?lhd%lﬂﬁl(%ﬁﬁétiﬁmat&mtu@x.llaalf}(é%er@Bﬂ cana
proteins_(PAPI, PAPIIl, and PAP-S), Mnordica charantia inhibitor, curcin,

crotin, SNAskalekaviieh fanireplicats “idﬁﬂ"r“lgf”%tlyr"f chremepral DA-egel 1 in, restrictocin,

pheno”ycﬂoﬁlﬁé] neomyfddticin@ A ﬁr&@nttlﬁ\l'eﬁﬁérh@%pgesapp%ma@c@'tﬁfaﬁ-lnﬁny Borflentidnyit Ot OXi €
RNases, such as extracel|ul ar pancreatic RNases; DNase |, including

f r agment schaftieoin ylequias biplaghemisptbiology, and recombinant DNA technology are optionally
used. Such conventional techniques relate to vectors, host cells and recombinant methods as

defined herein. These techniques are well known and are explained in, for example, Berger and

Kimmel, Guide to Molecular Cloning Techniques, Methods in Enzymology volume 152
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[ 0232] A chenot herapeuti ¢ agent neans a chem cal conpound t hat
non-specifically decreases or inhibits the growh, proliferation, and/or
survi val wb0mmse&73cel ls (e.g., cytotoxic or cytostaticPragarste)/osEaeh

chemi cal agents are often directed to intracellular processes necessary for
cell growth or division, and are thus particularly effective agai nst
cancerous cells, V\/ni ch general |y grow and divide rapidly. For exanple,

V|ncr|st|n mcr S inhjbits s from
ent eri ng"H %F?S’éo ’550 é‘hg Oé(ﬁeglt’itl\gé{%‘gﬁpéo%AqﬁL?rﬁtﬁg any
cheni cal Magent3rd Eat) vmhl Bit®d Sping Hara@suagmd)r}t Cold¥pridk Hartr,MANC 200MsdC el |

or acell] likely to.b me c erous or generate tunorigenic progeny (e.g.

TIC). Su W%gﬁ%otiﬁ%%?%hr g’d’ﬁqgﬁt IS M ubel frplapds- SyRIR th?féltsefp]ffectl ve, in
combi nat jeifence, 8 ,fot EE]ItE@atfdﬁraﬁﬂlEiﬂtdr@@ guﬂ%ub{eqaeg@]]@f@lml@& #btent i - cancer

agents that may in conmbination wt gor conjugated to) the

nodul at oaggn) tlﬁbldﬁ F@W (199 heltws of Arimabec! SbtuMaawéo Besiq Toghpigee, thard

al kyl at i QgHAIMIeS-Lid! Kl YOI fanad @R rerddd dik@HRRS: PR} 8Ni1BDNGS R
met hyl anel ani nes; acetogeni ns, a canptothecin, bryostati n cal lystatin,

CC- 1065, andryjstop Nt HsLiqeid Sxsems Jahn wa%ﬁmlm_ New Yotk &k ¥bGamborg and
bancr at | bl (s K85 FAMIN D BRADGHSH Rbihe; Pl AGRA NTURSR SHinecr Lab
antibiotics, enediyne antibiotics, dyrnemcin,’ bisphosphonate i
esper am Menual, Sringropieoag [Btrlemkldidglh@g Aowi Yrk)orid Atk rwhigrkeaifds ) The

acl aci noﬁyrﬁl'b&ﬁc of%ﬁ%to%?onyg%aﬁ]Meﬁ{d m%?%ﬁbq’res‘gzﬁocg? Pa% Flgllﬁ tm{c?s orf] ntakm
cactinomycin, carabicin,carmn carzin

dact i nomyrciem acalingr bobm(mtm aml;etfmamldm purnf;caﬁerdﬁrmoalsommhbmmerdyemesme,

ADRI AMYCJ doxor.ubi.ci n soru |C|n

v cel | oM O aiiFisdue B8 el e TR g ae it R FREHPh e ns,
pepl onycdi gasumthgattcmn@ml) nd PacdRYEdtdrs, doﬂlll eh@rﬁma tHe,like Qekpilubi hﬁhxlpulatmg andb
streptonl trept ozocin, rcidin ni Zi nostatjn, zorubicin;
ant | F et B0 B FRBIAE Gl P G B e LA BB b G e,

anti - dr}ﬁjﬂﬁiu&eotﬁd@|(lrﬁlu&ﬁtgde ¢ clpbaai shedtin§laed paBnlid@dey) caribd GhstoACRYl at one,
aldophosph m de g §ﬁ¥COSIde am nolevulinic acid, eniluracil, ansacrine,

best r abut# ardt?i“ie froam any fdaapisly &f EOMBEESE SRR, denecol cine, di azi quone,

el forni tﬂou@@ eT}ldsPihloﬂé pLaCBE pleSont AReRRAPRIARE RcofbRFhdeidel Gilolidem
nitrate roa(%ur ea, lentinan, |onidainine, naytansinoids, mtoguazone,

i toxantrFGﬂ*i@m gindRaRiAB PL ansiPpdigetfithreinvesann esrosoNs hegindnAnehodies prodresdi ci n,

! osoxantwmsyess@em@h&t teb M ACh&ke cedrs aFetrQﬁéter'Q)r}fé?e'trgfs’re n@a?x)%lhp;ﬁﬁl'b&ﬁes. PSK(r)
pol ysaccharide conpl ex (JHS Natural Products, ene, , razoxane;

r hi zoxi nthegirssemtiinventiongia mgedereamoasEny cetler@tﬁazcbrhp@tc , end antibedi¢scpuerhvesd by

2,2, 2"t Ea&k&l orotriethylam ne; trichothecenes (especially T-2 toxin,
verracurin , roridin A and angui dine); urethan; vindesine; dacarbazine;
mannonusiOilefd; nThedbimoreierabinanthosh kelbtoo bimppi lp@mebhampsegacvtmsieare a call alvo nosi de
("Ara-C I X ranb cil MZAR( 1)
genci tab‘%}hlelgx% ?ﬁ@g&&@%&ﬁm VE&O%agggéﬁlrll}l%ea% Ihs re>?§tu3 rSt?ddtt%;ﬁum anal ogs,
Vi nbl ast neq:tenbnpﬂnahosncntm andthoposli nhear( M?oﬂl@)the paftrsfaapibger call Huo xlamthe @rogeny
vincristine: NAVELBI NE(r novant rone; .t eni posi d eda rexate;
daunony el o Breb e B PR TR e Serreatad e i Gedhe

CPT- 11) , mitafei @ enerfaseniahinfliincey; siRh$ra@fPnaghdt] xmmr‘ﬁetldidmyil:mmthb bhreﬁt (DVFO) ;
retinoids; eci, e, conbret ast eucovorin ., oxaliplatin;

I
i nhi bi t 64 ‘Zi‘l‘grﬁlf% &Cbﬁﬁdw i e §opREsO t%é@i’«“ ARy ol 5‘363 }te i P Gells may |

prol i f erghipase ﬁ%tdi’B&foftﬂﬁg?tutth&ﬂlrénlﬁoﬁlﬁ@&@&rﬁdéh@bcﬁ@'tS acids or derivatives
of any of the ove. Also included in this definition are anti-hornonal

agents tIR&Y actIntaBOtF“’é"gﬁﬁlPe&t dhegieseHNSNHOMIPYiEPRe? Hethpbier B1aking @p prtibedor as

ant i - estfREeNRerddtds AQLABID R E SALBERRY th SREBhRYiMDH Wa etrﬁétﬁodc%létﬁt@s,
aromatase inhibitors that inhibit the enzyme aromatase, which regul ates

est r ogerrufhdrfctclldrnsipciecher taayiemead vghemygstor amsqmeﬂammrmeﬁgm@&th@\el | as
troxacit gb&@cfggm%ogf cfipxol ane nucl eosi de cytosine anal og); antisense

ol i gonuc eotl ozyrres such as a VEG- expression inhibitor and a HER2
expr essil@h70] nhi 44 indicateq gz reaspresRRALEWINNOAY of the ifentidIRTICTEGAN or)

t opoi so 0 NE,a0d EShef am ci ns
and pha;rpﬁl%glztg hl%{:eg %éﬁé{%@g C?’ﬁ@llﬁeggaﬁsg%n %@ggs) %[‘%nq%iﬁlgég lslg%csleog aty of the
above. O her enbodi nents conprise the use of antibodi es approved for cancer
t herapy including, but not limted to,s3rituxi mab, trastuzunmab, gentuzumab
ozogantin, alentuzumab, ibritunomab tiuxetan, tositunomab, bevaci zunmab,

cet uxi mab, patiturmumab, of atumumab, ipilinmnmb and brentuxi mab vedotin.
Those skilled in the art will be able to readily identify additional

ant| - cancer. agents that are corrpatl bI e WI t h the teachl ngs her e| n. e.

~Nns oA o o o N r I T



f. Neoplastic conditions [0235]Wether adm nistered alone or in

conbi nation with an anti-cancer agent or radiotherapy, the CD46 nodul ators
of the i nsDant2/i3mreénti on are particularly useful for gemeraisbyr1s@ati ng
neopl astic conditions in patients or subjects which may include benign or
mal i gnant tunors (e.g., renal, liver, kidney, bladder, breast, gastric,
ovarian, colorectal, prostate, pancreatic, lung, thyroid, hepatic

car ci nonas conms; | ast o and vari ou head and tu
euken aguin Hehmno a et RRheNe e SR okt e ST 4Br e wibedET e tniBra
glial, asdhmeayddab coliypateR @mnGveathi c@ﬂr@ﬂﬁngﬁrﬂmgw &ding capRagal |
eprthelral stromal and bl astocoelic disorders; and inflammatory

angi ogenI‘I’(PrOPI“ﬁI‘?d]r‘IB*‘ICHﬁI‘@’ad?@dradélﬁ%onamnﬂiﬂs“éﬁﬂd]ér Thess rsghpdpifclyse. I’f@rgf‘éﬁ@Ple

Par ti cul ankyo REhRh4RDNABGTiGuel, qpnth&ea&dmmhes%ﬁdrntvnergare%etrécem%amsI tions
and net hods of the Er esent invention are neoplastic conditions conprising

sol i d tuRBbadimes ot the nvionelhnse groxifs senligeine wectmecarmisingrauslegiderspasepices ent
i nvent i of,cBR¥e Beaditels at

henmat ol ongc rral |Egl:1nancr igﬁw%‘;&?%l;ﬁ%ﬂ%ﬂoﬁ (e% ﬁ}wg@% h@?’(’g%t |hre§%\§;(?g ec(?%urn eat ed

wi || be ¢furantibidy oeghy odightigein mm@r: dompinef treanibody. er epptiesdkyohetd to

conpris qﬁm| p by

conditi g‘h‘% ubj ect a%%@??e§§@§gha§1ﬂ%§§£%%§eﬁzsg§% { nqstathéerg‘i’)frlf%? gﬁkﬁﬁlﬁ\%%dnt ion
may be sepremloed Inrpmetfr:rn"hieer@odurmntmﬂuvhcmgs mhwmclrudd: ahmdhdotiddsetq0¢ncadm<1enmg gl and
tunors, ted 1cens af rcoma, astr tic

t unor s, @F r canc'aenran i Ly HyEe zdef ra r](zlaern(t:ra“ reﬁg zalr%? etofg%seqﬁnfi%%ﬂco%gg I

car ci nonhy Ji gH[I(nhﬁn oammemb@gdaﬂﬁﬂgmmoﬂmtaoa foe bisth sIrmIea\I@oame lightsdhain.

ost eocho ma, . 0St eosa ) ...brain and spinal cord ca rs tastatic
b o 1t qlor B bPBSUBE BRIEEIS R B TR bl R,

chondr os;a;r:@xdrﬁg to b @a0IgiAEs, hecdih, AN PROIR uk@N@BIpréziatd sekdfed lnruaamtomhaaamgel I
car ci nomg, n(;lg 6o gwgcer col orect a{E cancer, cutaneous benign fibrous

hi st i ocyPHiAER40 34 ﬁ%éragee%t e[e%}ound cel | tumors, ependymomas, Ewing' s
tunors, extraskel etal myxoid chondrosarcoma, fibr ogenesi s inperfecta
ossium fibrous d spl asia of the bone, gallbladder and bile duct cancers,
gestati onaf- t r oMRegetgEProduction andRurification cel | tunors, head and neck cancers,

i slet Ce[|0|172]um)U§n% Jﬁ@?&@%mz%d%ﬁf &Qfﬁﬁblolggg %Mnxﬁ@é@%ﬁc’i cr(rﬂ:‘?xpﬁ{)fém @c%fe@sq@n
papillary renal carci noma), |eukem as, |'i pona/benign y& mat ous

tunors, mrtb@@érrgdowhrtﬁlﬁrai giraritics|of ﬁ@rﬁarledgnqdum%mar be/rrpducashc

(hepat ob a5 G, nRRAKRERILU&Tenb ! AOMor 'm&m&%aodlés%paln%aaﬁoer s (smal |
cell carcinona, enocar cl noma, Squanous cell carci nomg arge cel

carci nontalgel?erﬂ) as qesetibed abyivasmaniee, inigglated orta Weﬁé(nti)\wgiumimmmemmt}r gphidabdndocri ne
neopl asi t r rebl as

neur oondaaie bR, SHES By IHE ARYSAL AT ot o ¥R R g BB AR BT
thyroid Qrazpmnmmmsuarpacmfhlwdnsded phaongeutpeldpraduct. clt wdhbaeap@recpeerdrtlrm«ar aI nerve
sheath tu eochr t.oma iLtar ost ate.cancer

post eri oU§"® E%Q/%[RII ésntg‘ﬁrﬁ“ FGpdd ngrrﬁ"gigﬁ %‘§¥% ITDSI"&%I“ IS e IR at i ¢
cancer, vehabde Iedpréssmanﬁctblhaﬂmﬂ proyRia IfaGificiers Aft€ATRS,intd khenselearﬁd: Bost cabdnd- t i ssue

sarconas, cell. nce synovi al sar cona,

testi cul 4Pse g nE‘rgﬁ S¥§IHol %@E&fﬂﬁﬁﬁ“reﬁ%dﬁ J“faﬁ‘ifr oi d netastatic cancer,

and ut eronEs] Cangefesab(yCaicRid W Bmoltculldi@nefling D4ERNE@NR b aad v&&rrs:wﬁqm@mgand

| ei omyoma). In certain preferred enbodi nents, the cancerous cells are

sel ect edPFF SHFFIRACH MolRsUIsH candiei iged iorinsiechn Rfdy HEatiumameirlian. flapled to breast

cancer, BeRrisiMRléasCRst cdlUncheh ANERbe GPFrbdifead thiRblarfic |sy§té1‘ﬁ‘é3m§§aI§EC\§Ed for
pancreatr c cancer, colon cancer, prostate cancer, sarcomas, renal

met ast atm@d%aé%érduc%mrTcsrlaf%@Iaeam&mb& apyleoayn meshef! for wirpdesid  car ci nomm.

[ 0237] W S, of, 89 s 1o NRSBLDI. Q8L

appr eci aéogyd t hat %I?e conpounds ta%dg%r#étgﬂ@gg&%ﬁ Olltl E)feﬁl‘glrt)érr((galg%’%}t E?I%%ﬁ{orugﬁ may be
part i culiaiolnyanehilaacelsearg well kgt 1ngh°alrwalﬂ|1@ﬂ'&d€dﬁxt@~nde¢dlat¢®mmhf§m,, i ncl udi ng

| ow gra I I honma ( MCL),
ai 11 se T sPARpHERLEEh, oo MR G fahars HRIL pobil i

i nt er nediletrepgntauedifcapsulation aﬁthNbMynuCIﬁoeda\fedn bp@ogreadad dirdct mmeomjbm;onlufgh
grade i I trc N h gr.ade .| ho Iast Le, NH L rad smal |
non- cl egt\gu%g ce ]NIEIEI F% 19:alngcehé1§8c1ﬁﬁmecv§ s 1rm(t)r uceﬂ/brg? 818 II nem a,

| ynphopl asrracyt oid | yrrphoma (LPL), mantle cel I | ynphoma (MCL), follicular
| ynphorma (PL), diffuse |large cell |ynmpjyoma (DLCL), Burkitt's |ynphoma (BL),

Al DS-rel ated | ynphomas, nonocytic B cell |ynphonma, angi oi munobl astic
| ynphoadenopat hy, small |ynphocytic, follicular, diffuse |arge cell,
di ffuse small cleaved cell, large cell imunoblastic |ynphoblastoma, small,

non- cI eaved Bur Ki tt 'S and non- Bur k| tt 'S, foI I | cuI ar, pr edom nantly | arge

o, o



on the normal B cells. However, as discussed above and shown in the

Exanpl es appended hereto, selected CD46 expression (e.g., CD46) is

upr egul atwo 20re/B12BL cel |l s thereby providing an attract ipcg/usargaso4sor t he
di scl osed nodul ators. [0239] The present invention also provides for a
preventative or prophylactic treatnment of subjects who present wi th benign
or precancerous tunors. It is not believed that any particular type of
tunor or erngl astic di sorder shoul d be excluded fromtreatnment using the

present f virgvectpiswedrdiods phigansippaing manypalian eellsjage well knganyip fe\iginSe¢.0 t he
use of tée, UNEREUBYI DI agiThion@li 70,461 tahd 896988 BLrhAEHRMSM diC agent s,
parti cul arl ¥ chenot herapeutl C agent s and target ed anti-cancer agents.
[ 0240] St frpnstesmpnglant eflls preatel oy diinihs . iBeluding o st giphaciepyannsdmedonpri se
the use etnsfa%wﬁogmtemfaﬁsfwnatn%ﬁatreaqtgb&ﬁ)tlseléétfo;&rdmganh A t%hfogntdtﬂvr .
I n such subjects nany of these solid tunors conprise tissue ex I'ting
vari ous MeHeds ef transfarmiag bacidiiat andeygast editsare alfrevsl indulhgratty susceptible to
treat nen 01"7\5]t h }\/P)?eo%ls %%ﬁ(éelﬁnf ? Bé &d- &ansﬁ:g{ed%@xmb% ?’v éot‘g)rg;o?ﬁlg CTNNB1
nutations are re atlve commmon patients wth colloractal dancer .
Mor eover invgrdgiongint exagpfet éllelfimg Véqtmmntctdmtgzshwy thairhdesieedprilgtepodesandrtiee usual | y
t he nost her p t hose
KRAS mut &t ?rgc{t\%%{oﬁéﬁg&g%g lﬁ@ﬁ t(“lrﬁgrltln deriye pod/ﬁept%% %ﬁ%gto %’l‘:t((:)asl IPE?' c?)elsu erf%ﬁmfm ngl e
am no acsetkcsblesharkars tharmablalselasaalnemlyl an[pztllexla’embmdﬁheetvlyend Heftchdwl t to treat
mal i gnanC| L ncludin ung. adenocar ci i nous ad and duct al
carci norr%%‘tept?luee ﬁ@?‘g’a?iy ?@éﬁfﬁﬂﬁt‘?@h? dt’vﬁ]&ﬁ eﬁ’éﬁ‘qeléﬁf‘pé‘blﬁ di ction of
whet her @@keﬁﬁtﬁg:,tbath leanica 1igat dhaitpelypeptldes. esmndltt@toﬁeﬁtahgmrcht(ﬁa: i nhi biting
drugs, for_e | e est for certain KRAS "ac |vat|n mut at i ons.
KRAS i s Wﬁ{eéﬁ)%g&ﬁ d@?ﬁ’%gﬁ favy oha pAvad aBSﬁ%?ésr%“O"atﬁfL)‘e‘f)]ée@Vlé - wH5se t umors
express dimtsegickEAFordRe ALy LREIRANEhaIR Inhaylc@MPRRSHNK UPgenomR DRXANP! e, KRAS
nmut ations are predictive of a |ack of response to panitumumab and cet uxi mab
therapy in col of-eddosheXpigssian sysiemMsyre et al . Cancer Res 66:3992-5; Karapetis
et al. Npl¥359aLERdy LFhR)- exp?&@x"oﬁ’%dﬁls?été’mgWéh?t:orﬁﬁ%ﬂcﬁtm'%véﬂaf:)l'@ &0! orect al
cancer have nutations in th ene {Markowitz & Bertagnolli. NEIJM
361: 2449c@ptiblg etk leachingh hg oo appoarhe a&eﬁémxmv&le%@nlamwfam avéntied i n
pati ent s ufeafieldic o, SR RBRL ISR
maj ority of t?\tesgﬁemﬂt astl ons res “ ngiﬁﬁflbﬁ%g’?g%&A%&qu%?;e?fﬁlﬁgﬁ%tﬁh educed
f unct i onkd exatsisedagd subseapeithtparifind byeasorrgpresepncedp Wbebanzwawm transfotmeatdrons i n
t he bet tion
of the. pySRerRl il ipp b huciRids B SRiLh:, s DERERRER oE bR NhaR! ot
several @noegdwhoyiteranisciniqbiiomahotpinogd enicradrigatismssuah gobattega (e Hani sm of
bot a-oat St B SRHUT AR Rt Ry B e CaBRRRRAL afpFiab IR 21 €
prol i fel‘ta‘tcloﬂnldé)MAdk}fréssroﬁwbcl:tattsIcomallnm(ggr((ml[rhtdr nomiﬂ@&huenceﬁ Veastetgi,cl es of

Manuf act har. mace ica and kits conprising one or nore
cont ai ne$la§ehaé%ﬂ¥ﬁﬁ i) SR & Fhepﬁod% %an8¥eaét CPES HoFGICEY GPEME al so

pr ovi dedmodiateiedotifig Re gisteeti inR 6t @11 s;’z?stdjllfﬁ ihfedies agd récompinard iiedexh@siehn t he
uni t dosa%e contains a predeferm ne? hmt of a conposition conprising,
for exanPErs §8- AN EBIE TR T IR AN 1cRdIgE S%“F‘??Sil@”(ﬁ‘h‘?”éb’“ﬁ‘ﬂ? €-Saddi t i onal

agents. KRbtidh &b HRVesd, cSACHhdt, potato, B0 AFEtdSwBHRPhERart Rirsd NYl e- use
prefilled syringe for injection. in still other enbodinents, the

conposi t PEFSEOMT&I%eE & syl HlowsRmosdo WEsCHMY: OBiRsP Mosaie urysnEMVa9Er ose, or
the |i kegaRfbid {2k rec%hﬁ%ﬁtaﬁt%lﬁﬁ@@@&ﬁésﬁon Odcrdrle . 'ﬁ%lasﬁtﬂg/cwtalgﬁgfrrm’dm ot ed

within a stable and effective pH range. Alternatively, 'in cerfain

enbodi mesPdg seqiEnces Ry GFANHadian ﬁ@lysyb@mp@gn ded. GOaB Ko BT edls powieingt hat
MRy e rReafhid MR OfhsRAAL LrliRl pBMoRPPIRL LA dld Al Oggp&tte of RhmGXRIP! €.
sterile water. In certain pre erred Fbodi ment ts, e cofrposition conprises
one or nwtle(suysttalintlasneimpromoreh) dmfltorrpnmtlmalnanagxgscegagt the adénogiresditag, but not
lim t_edeé §m5)t%y% 0SE ﬂ@%ﬁi?Sitaﬁpo%tép‘y | abel on, or associated with, the

a

contain e encl'osed conposition is used for dlagn05|ng
or treatfiongplt h eIndJastea;ﬂ eywond h hinaherof exgitaisioe vedt@2 43) bhedpnegantlyistvaat i on

al'so pr Oa/elpedﬁads ngklllptog tlIeOurse ntengflzjc? %orr] gte g:'u?e b%?nsg%xgrlessny.l lgcl)r-eg(grgﬁe, when a large
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adm nistration units of a CD46 nodul ator and, optionally, one or nore
anti-cancer agents. The kit conprises a container and a | abel or package
insert orwonropssmrdated with the contai ner. Suitable comCaiusers/os0asd ude,

for exanple, bottles, vials, syringes, etc. The containers may be forned
froma variety of materials such as glass or plastic. The container holds a
conposi tion that is effective for treating the condition and may have a
sterile access e the.c ntalner be an .intravenous

sol ut i ondBAYYSH DN ﬁpaodgf%ﬁé SR RER] @hwaaeuﬂgfgaaepwem of

i nj ecti onmoeEalos lect& hidkidirsctwhd dxpaedied él High le@enst,alfaswrnp@teﬁwrb@t@lsah&@m ai ner
a pharnace |callg acceptable formul ation of the CD46 npdul ator and,

opt i onal 1E9dilygifigd may be desipble.c dyrhavectaydprlude; '?Ftla’f?é‘oéﬁlﬁﬁe‘btro @ £ elient

cont ai NegGresdibe vididrpUraYs atiiRer et @MBOY | @Imgwmcemleadhb YodgLept abl e
formul ations, either for diagnosis or conmbined therapy. For exanple, in

addi t i onseasench B1aLPR Bedestindidgr ontor the vacky éhtrmnwih g l%‘l%%oqweéléﬁﬁfaihﬁt any

one or npgRicAf r@elﬁmedleéd g 've&@lfg'@lﬁ5u}@%ﬂ1toﬁy§ NGl RSA GRGIR! Nef@Pgysd C or
radi ot hera eut ic dr ugs; ant I angl O%gnl C ent S, anti-netastatic agent S,

t ar get ed(18A0i VemHedke 8a§‘ém3t§r Jd%wb W024ai§§3ﬁ5§09 @A prndthedike.apGEXcancer
agents. R kht fisdBuh BBIOVIAS ik RPAdRh Er BRPERR, | lgqngatgihv&etse the

CD46 nodul at or an antl cancer I agho
U. S. P. N. trahs#pae TR9DNWHin gdnerad, siighciosipo patedt akfes"oelbﬂﬁ 4y creémilebe purifiediftos

S e T o e i
t hey nmaythhaxesemie st freecglutetbivha mm ISGEX) ve@s hrediesgiieddo agkudé throMiein er thowbi ned

t her apeu |cs are rowdedf conjugation, a single, soluti

pr e m xeit PRI EE IR ISP A Be et o 22 SR L RoB I X8 ponent
in eXCeSﬁloﬁfy.t he other. Alternativel y, the CD46 nodul ator and any opti onal
ant i _Canlfozj} ageﬂjt of the kit magr be i nt.ai ned separately within distinct
cont ai nel’$”Pr i of? AGNSGHHYHFB P UL 6P1hatC8 TG uslsRr P d‘l??‘tS éfmhsa(vj"délﬂfe”@bﬁrrprl se
a secondjd zbd & LaRtALIEhredERASgT Qhes: OMHe i %gw@uss@ﬁb;btem fRiBermeaut i cal ly
acceptable buffer or other diluent such as bacteriostatic water for

i nj ect i ohn(ISNBE PeAYSRISS Piax e clopsd iadixifually infeanopssitial pgeinye Kfos exagiplp: thsn  and
dext roseﬁ)omleultm Bdhe) HARAGIMNGA plab&1 HRERAALALS aRAckPe pmot@xr@oremﬂm&iqﬁe in one
or nore uid solutions, the I|qU|d solution is preferably an aqueous

sol ut i onPolyfiedHn progyor). | e aqueous sol ution being particulariy preferred.

However, o 48 COomRnaNLISnehstlchs, K'nﬁmﬂéa%fbﬁ—‘ dma&\ﬁ'e\%grgss% ggt&ﬁg 9\9@'&&%@% Wien

reagents or ‘conponents are provid as a dry po e po er can
r econst i ntipduge Big detieedadelietide ﬁeqyfen@ dufasetovieers ol adenevirup is used @mmesplemm t hat

the solv Eor rmev%o%kn% n& &Y tQI%g{ hdl b%@%aéa&ro a%oaaafgdvﬂ m;;]trar{sﬁfpg%lé@znglﬂ%' cat ed

brleflyaO\/et rrayaso con a means mnister the
ant i bodyccmndl @mplegpt.g.othalatc prpotee adtripotigeieaini smsa,lhenoe: Pas ¢chemeric gng mayone or
nor e nee [l or even an .e ipette, or other such
li ke appar 3 eulélser%ér{6nn%ﬂg§?egﬂwflﬁ§e?omemy 13%@5%0%%91% Teclglﬁlglé%?%id IR P 8duced
into t hencmmsmhaloegxaptpﬂ thedrdl geranai (s gamdma‘ﬂec& B31j wﬁlh&slbold)a recbidbirent wref t he

R At L T L L e R T

conmer ci Rrbc. SNateAc&MSH. BSA 861:355-3591) 88ah)l GPedific MlRYIbIELAIMP) A5d beGreGaREAI NET'S
i nt o whi g{ﬁhe desired vials and other apparatus are placed _and retained.

Any | abelT Bic SadRYa R GPE s g seuientiat Thne S EABIRBGR L0 BEHBBRI (i on
i s used ddgabn @A ACHY sERBERE., FirflerBra T RithQbiPERGh #usCORNE ?ﬁase with f¢. Research
Reagent s 02471 Gt her preferred enbodi nents of the invention also expl oi t
t he propéf ingkrarpg of thgdesired coding sequence to ensure translation of the entire insert. These
exogenous translational control signals and initiation codons can be of a variety of origins, both
natural and synthetic. The efficiency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements, transcription terminators, etc. (see, e.g., Bittner et
al., Methods in Enzymol. 153:51-544 (1987)). Thus, compatible mammalian cell lines available

as hosts for expression are well known in the art and include many immortalized cell lines
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di scl osed nodul ators as an instrunment useful for identifying, isolating,
sectioning or enriching popul ati ons or subpopul ations of tunor initiating
cel | s t hrwoghizmsiiteds such as fl uorescent activated cel PCTarSRéMYsUBACS) ,
magnetic activated cell sorting (MACS) or |aser nedi ated sectioning. Those
skilled in the art will appreciate that the nodul ators may be used in
several conpatible techniques for the characterizati on and mani pul ati on of

TI C i ncl udi er stem cel | e.gd., Ssee 12/ 686, 35 2/ 669, 136
and 107 TSP ERRTR ARedinaRPr Sl BpisRar i el s i Bidali Chiess <
ent i r et ylamster ol (CHO$ cls) Mseaus, SHRQ2UG HEK- 28T Riif)epyrsestgdetiineditber ei n,
scientif) d techpical ternms used in connection wth the pr esent

i nventio Cgﬂ‘ngleﬂaWé{ -t hecsiiedtilngs!ls Raly }@F’éteébﬁﬂ‘ﬁ’rﬁwlﬁr‘?@& {38 St hose of

or di nar ymskiel lkidnBy tdIR (€08), hiﬁuaﬁ l%ﬁnocémlz@%fci%x'ﬂ@ Eems%@ r eey Gmegksby capnt ext,
singular terns shall incl ude pluralities and plural ?erms shal'l " i ncl ude the

si ngul ar ndNyREbsptiar el IIH}FS as used in this specification and the appended

cl ai ms, @h@]s' nEH 188 ﬂceHﬁer h-fReld préfictiGt recToHl“Bmah &tyﬂgst%lyégdres@l%}cl grents
unI ess t context clearl P/bdl ct at es ot herw se. s for ex , reference

"a proeiirad. Aerordiey call phasrtigt pnak:ly@f(prpifsahfeﬁeb@tedmfdekaémmyfooeﬂane@eddl
| ud f d
'”C udes, Eﬂg&%ﬁ%ﬁ aft r(apfogg%idntceé@ﬁuab%ltﬁé?% Qg)th %sjsg)ﬁa/e({tglg%ﬁ§c&ﬁ gﬁ’b gd in

the specifiTation an ains i ncl poi nt's an
poi nt's beigwser rephieatemdhqsoiehls san beHemebones, wmah PHAgenodlled b apgoidle i ncl udes

2.0, 3. 0 %@gox? J:ontlgpélgrﬁgnté) § &V\%?o o%er erﬁlrzlgce? sg%ue{uies %ralcr])sc;[rlp‘f:ion 1eer1’nPtfq1%;r§nC| ature

used in €onned nlques 0 IF'ssue cu
nol ecul apolypidehydagion sltassm:m ();Iacmjy seledtahloidkio gpllo g elie lﬁSO(ﬂlﬂdorprQh&?ﬁofbl@ﬂd

nucl ei ¢ i,d chem an bri zatl cribed her re ose

tnown aniRCoRTRRRY st hrperiiaves (ot 8 e R iane i Gt 86 fhe

pr esent gmmem ﬂo(amelaétﬁ/egﬁdﬁf athl: yelpaitlomamer iacigoecinitgndnOplagvesiftgnal nmet hods
wel I known i s, desc I vari ous gSt%Hngral and nore specific

i bed
Fef er encieSsEHat® B aEs PR S LU BN HF B BUR G 1By BEBARromosors

speci fi caldigadiy oS FocdWhRA M Gieh daf Gk CRh&HandSQPandEd Bio ceHaMBY. OBkKs Pethdd Russel |
D. Mol ecul ar d oni gﬁ A Laboratory Manual, 3rd ed., Cold Spring Harbor

Labor at oP§y $fvayageopsly je s |t‘h"d‘gP?§F’b°6P lingg "Y’“Cl( 2000y theﬂ%@%@} Su¢h %gmeerSﬁor t

Pr ot ocol &i1ijedMahebdibaticulingGH in ek ie VATl ftfon MBESRSR i h QL GHEFEN
Protocol s i nerI}gcu lcuBlrlgl 0 y,mWrI ey, Jor?n & §8ns I nc11 2002) Harl ow and

Lane USI‘IH@C%?“B@)‘@EC&EW“AHL% Palory Manual, Cold Spring Har bor Labor at ory
Press, Golgh Sprmgmbard@%mctwnXyst&ﬂs%?@)ven ﬁﬁ&vﬁ?'tﬁ&@{hnﬂﬁn@' beuse ¥éihdiRy, Ot 0col s

in Prot EI n SCI ence, ey, John sons, matic reactions
and purlbwt@attlirmﬁdtt@éhﬂﬁemrégmmi@ \p@s thymidide kinasor(Wiigler at ol..rfeehlufl 288 (19¥87))s

specific FQJﬁﬁxme%ﬁarﬁ%rEﬁ%mh\énﬁ&s feﬁmféramgm&bqlsgpg 9n§al .. WG CAdHed, her el n.

The nonenclat ure“use conne t| on Wt Gratory procedures and
t echni quESA ¢8:20208P3), |aanélad®h®mhsmhyr;lb®yhtmm&ra&¢ (bowgwaetat., CHEPE:$1T (198@Nd

medi ci nal _and ph 5 ti.ca m stry,descrj.bed [ei re.those well
known arfd" cocr?’rr%%n?mgpg dlin e {1 r prt- é%ﬁf%c{wer ef‘gl‘ra%’r?(r:]ergeo Ohée CUREREs
di scl osedinde umdtaedle\fmamh Dif‘setehllcm fspthe ifllocaig genesakilr, whitthauters tesibstadeiton,

i ncorporated her b r.enc (. j ety . Moreov ection
headi ngs™ ffg%tEFx tgigpﬂely eilélefl\ﬁz\ﬂ adjahflzg?gghgsj?%{?ﬁg)og)e%ar%ﬁﬁ%?r grﬁﬁ %‘% - to be
const r uesti.assA 78 $17ngogihe gﬁtubhﬁﬁ t;orrf&ts tr@rstaﬂe@@rmﬁephenawm(ﬁ&mgha@l] The
pr esent nv nt i hus ribed, will be understood nore
readily Byer St RBtcheosdilSt St (8 Rk arpivden qwmemea%t@l05.twﬁded by way
_Of i1l !Jszirﬁlﬁé_l%]%sﬁélﬁ ﬂ@QCBﬁEaI'PﬂM@?@Z 188-BES; Widdiwg, Elf)thi:lﬁ?y 3:8%0801991);
i nvention e Exanples are not intended to reg)resent th

Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932

(1993); and Morgan and Anderson, Ann. Rev. Biochem. 62: 191-217 (1993); TIB TECH

11(5):155-2 15 (May, 1993)); and hygro, which confers resistance to hygromycin (Santerre et al.,

Gene 30:147 (1984)). Methods commonly known in the art of recombinant DNA technology

may be routinely applied to select the desired recombinant clone, and such methods are

described, for example, in Ausubel et al. (eds.), Current Protocols in Molecular Biology, John
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the experinents below are all or the only experinents performed. Unless

i ndi cated otherw se, parts are parts by weight, nolecular weight is weight
aver age wbeowlmi2mei ght, tenperature is in degrees CenPCHnsde,1/0a03d9
pressure is at or near atnospheric. Exanple 1 CD46 Expression in Tunor
Initiating Cell Popul ations [0252] To characterize the cellular
heterogeneity of solid tunors as they exist in cancer patients, elucidate

e Y o BT BELRCLAEL L RELLE, GIRC gy CRRcEr ShEm el = SO

t her apeustosktéralPg&t NY (99081 e iMORapkdr@ €l iddonabrasepvigs af tedé)l\EEaﬁ)rerit mefcotgan k was
devel oped and numi ntai ned_using art rec%q%nl zed techniques. The NTX tuno

bank, coRpriTEEnaiasafole Witgesonst Nyi(§He e lhegivdrarean ¢t alll%é@l Rigk 150:1

pr opagat @gs1)n 1d wilTHe Qﬁﬁwﬁt@mhﬁ%e %ﬁl@uﬁam ﬁ@%e&rmemoe o RAHNALES st@fle, high

het er ogeneous tunor cells original ﬂ% obt ai ned from nunerous cancer patients
af f | i ct evicldyelyligegamprigesghe glmanwetsm ptaseegenQAirRsbias systPHe(thedp? bysigad which

avai | abi r [ r cell

T s hel e T BT oS S R SR T O, ot on
and i sol systenris gcuFRd imwhelkey pal ineanfegiion wigh EB patonis8 2bb 846 AAS6 8Fe 41383
characte nes. More particularly,

i sol at edédgfa%%g(r%?§ ?Iéldga?l?’&?\é{ggﬂ ?rsﬁlé(?og% %:tg%‘%rgﬁ §GA f{?ﬁE}ﬁéeed retrospectively
accordi n@184d t himi alddmbnlalltoyt e sgmnaraaﬂ»eclpﬂsemwhypmdhllagcs thactx progsnaif d@l cal |y
het er ogeneous .t unor rec i tul at n

from whi c?{”&eﬁ & LEITY Oﬁﬁogiflﬁ%?“dop OPRGE T eRE %{B(ﬁc Yﬁhf{)%’eﬂg%%agh’ﬁ{qﬁesb% jul at i ons
of i sol aswed nﬁﬁ[ﬂcﬁtldirﬂ (genglyadseglafion)layd bleb@m@gem@oal&vhgwmf proteih prodetsi iBay
stronglylndlcatlv ct that th i sol ate rise TPC. In
Such vor i et SreThreithandGt mid St eere Difeey hes SIS mpl i 1 6s
in vivo @xpethisRnihakpeiicandhpfion dete Ipeﬁdﬂahs{atitﬁﬁll procRbiy dn@saldifkeatidsreover ,
early passage NIX tunors also respond to therapeutic agents such as

i ri not ecIR®LF 2B 28 RERIBEEr {F 5“)°W%ﬂ|“tar?r‘g’\98’(ﬂpt‘:l@§ ogll s oaRgsysysemsvabe i nsi ght s
i Nt o undgoken thensIRGRAA &P medikivAtdE ahd PREesShOWE e cXR&k&t PINRpliR. aldrthignt
therapies and tunor recurrence. [0253] As the NIX tunor cell lines were

est abl | sHEdCUkROORst felle 813t Passitb e celfylarprashigesy Seisprowst erogesaing #Edeusi ng 1 ow
cyt omet r})fmtlé?y ’trﬁix?seltl}Btf My&is%lﬁﬁ@ht Qn(frlﬁfogﬁ(o?yl&tmtof me%@ﬁe [Sr}gdd@%g phific@ldgy acteri ze,

i sol at e, r‘aﬁy or enfich tunor initidating c and separate or

anal yze 6 TPipgc dstansinggrtign nAgmﬁngimmrtma@lm@refcrrrﬁdtmﬁnyn@l@gépsd t he

i nvent or r d ¢

PhenoPr | S TR A 2l & RO o oD e B SR PSS PAIDL BRI el 1
based onWpddbtaeiwall e&mgsssangw cahdingshseclentoo pkanpie, BTd8htHsE7ERH THE, BT20

potenti al | ef ul r i teomc
B at or oLt mo Rl dope Bind AR H s ok Btonely ERETOBOFARYENE R

f r om conberodiag cnstlna mmelsLatoalamyxesleleqmd%odmhdm pzlstatneﬂlovdrfﬂsleﬂllnn e}mcah eyl |

cont ai ns ) dlef é nt| b n %Osg eﬁf\é ﬁfi t?rl n fl uoiésceatl channel and
mul ti pl e S8aetscotge szieﬁ %ré §WOSHTT'T B SR G OERP ShBs MFV'AWEd i n every
wel | across theb.pbat:rexcalTshntﬁeﬁd lows for the det er m nati on of expression

col 16>t oakls B S Phe ortmistionad hosr sl sherbonruft b Sl aEbfighe o U

non- r el emédiflatée bf the HvandAmBProccaenhichily dyntheslaansing tecmlqnbstkmwi?nﬁneartl nt
Array was used_in conbination with tissue dissociation, transplantation and

st em cel (68 searietghos. (48P 1 PrRisiwinS Tusturgs@nd Molqepfar Peingiples, WaH: Freepaué Goal er ba
et al., ROZGnamndpiled ML e@dl., 19640Q&uread1b: 185101 B, FeRSGHANRle, YWpifile i S

|ncorporated herein by reference’ in its entirety), it was possible to
ef f ect | VeIPSHOAERE [ 3, PG weptderiragmenia e iarrntion Badigrsnihesjzell dpbsg of apepride
transpl asgshthéﬁfew Frlufhe IHEMRN GRS, ngﬁdlelsséélla%m-lalcﬁfs'opaﬁarﬁ%atl ng{o%@{d afhibCl ency.

[ 0254] Accor di ngl y, upon establi'shing various NIX tunor ce I'1 nes s IS
commonl ycaddaentroduced as a substitution or addition into a polypeptide sequence. Non-classical amino

acids include, but are not limited to, to the D-isomers of the common amino acids, 2,4-
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino butyric acid, g-

Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 3-amino propionic acid,
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for human tunors in severely inmune conprom sed mce, the tunors were
resected fromm ce upon reaching 800 - 2,000 nmB and the cells were

di ssoci atwo 203138 ngl e cel | suspensi ons using art-reco@arasdoienzomat i C

di gestion techniques (See for exanple U . S.P.N 2007/0292414 which is

i ncorporated herein). Data obtained fromthese suspensions using the
PhenoPr i nt Array provided both absolute (per cell) and relative (vs. other

cells in the Iatlo urface oteln expressi on on a cell-by-cell
basi s, I%ré{ﬁ]i”ﬂ e‘i‘fﬁlreen%@i‘ﬁ g‘@ﬁgﬁr CetHrPIF Y HRE SOPARTYIBS EYRC of cel |

popul at i Qi +- bh@[g@yc%ﬁeﬁblftylﬁlahlhé’ pheis@gl Rfind, Bre1ReNARR e b- MRy flabrbawesh for the

rapid i dentification of proteins or markers that prospecti vel

di st i nguittetrsienes %?lnerrfefsrsrlehrsr\rreﬂm JNIRQ TS, Eaimeshvhpging asigs. I\Z‘aﬂﬂﬁﬁﬂ and,
when i solahedcifis, Qﬁﬂ M%owmaﬁamsggd@ SheradFOMhA8Erd, Al bl 4Rl @hivk@l ¥ rapid
characterization of tunmor cell” subpopul ations expressing differing levels
of speci fdexrqgetnty) §U1F{18Y%O%Wbt e| ns. In particular, proteins with

het er ogeneous expresshi: Ackpss the tunor cell popul ation allow for the

i solation and transplantation of distinct, and highly purified, tunor cell
subpopul BX8dns @bkfp@i@éfs mnglﬂetptsrwéthehn\ghtlmsd @wbt ewdhedafansgepiaaltyi thiolig

tei litat th
Resessmont sBRrRh of Sl la BRPL AThAERe B ife iR b0 o -

[ 0255] Th@atrmequeemsr(mrfrarggxens ou ded/asym@nymusltlgerwfl dif insektand pgaduﬁioh&f drd
nmeans th&r i eased over the

fraction o‘f%m}/ It“)% "(gagre(% Ver%n% for'gs ?rbcor% ?8‘&1‘”{&5 ﬂf%t a"%%'eaﬂpf%‘{é‘c%‘r“ i ti al
cel | popmhlatriabmnthE]Blf—(eafmbd)(Mes & ekalplé)Gan B @bsuckdin, Bet easkefeg fiohe tl’@eﬁment age

by about O(V aboyt 20% by about 9 t t % or
great er ? éé)oﬁ“ro emf‘VB? ofse%&gl L?gﬁawspéégf)g% 6396%87%17?@?‘2% *¢onpar ed
to the s§ acntsosng PPkl exiiodiimddts, 66&1-hnan[tRA5Rhidanus@dhebRbAsehuinker, in the
context of a ceL or tissue, neans any characteristic in the form of

a
cheni cal MSPUgESP Y legiiarceiimiinized path GLX6 Qg apimippangeyic aerig hareeh anresribdy

speci fi calohy, H1epah foPm@in®Midodids fl p%ksadre @&,Lrllbedc@é | mnm pINAL 6086 037 dnhyssue

i ncludin those identified in or on ti ssue or cell population affected by
a di seas®9¥b1 i sorder. As nanif est ed mar kers may be nor phol ogi cal ,

functi onglisgr bisoeheEikalvith theNdlHin shéran%@frerqrmnegéaeddnmwrﬁmrmr ker is
a cell surface antigen that is differentially or preferentially expressed
by speci 4 Rodused by ippeducing.age or mp@)nuelﬁlcwyldé@lresﬂqa sacodingarGRAGrmedwadertaf ons
(e.g., dt‘ﬂ!: ﬁﬁgntﬁﬂ%cr\tbftﬂe% 919211% lal(?(fbyts %dzfr& Lrlan E]’Tl@t@gyl‘ﬁ fes Ogeecﬁ%g ah(pU%

particul ar niche). Yerab suc S ar e proteins

pr ef er abPag. Np6gld 429. aTheer:amSg@pe cﬁuﬁrusadrfqrb@éhne@e tequs gemgraging cot Hreer br ndi ng

nol ecul e parpke .consi st _of

nol ecul ee%?be}g Iﬁp%ﬁ%mtﬂ[el Oégcr? %%ec eg{pvﬁvﬁgﬁlﬂlzed%gée F {r%c cf %Oél,snut?a’fl ot lsﬁ mted
to, proteinrbs chipept.imechiaend: podrygyepts, dedponchingriddompoigysacideas.g.ddsganruc! ei ¢

raits 1 entaedhis 5 BBl TaubegoRthiRe Tl L CAPRE RS

cyt opl as(rm@())rat:kson eﬁtamham@fenéswﬁdm@@@lmcﬂm k’farcu@dnap@@hcer Dgfar€ s or traits
i ncl ude, _but ar t he abi dhere to

SUbst 1 at BEversy Femy o)t Bl e ae D oRe o Biboeas Hapdiookx ampl o
but not A¢daehRdrése (B99). Usis®RS e@bodith ) itiel thadis ¥R onalinka hyimb@ hAveH at e under
particul ar conditions and the ability to differentiate along Eartl cul ar

| i neagestarefise KisruptiemppddrRlgeepEniby tafgérnrg ORPFUSE DaEnEedsim far sxapslet ahedyene, for

exanpl e @afneRekbt £ligldeREn BXRES8 o oY ethhRlif&lt! theBaRedBSHithal®Forhit sE‘aﬁl&'Ct' on
of the nucleic acid sequence encoding the reporter gene into the cell and

its tranderaspruckic scekuplesiies einﬁodcurrgeheﬁrwrsidtghbﬂlawﬁ thahe)eﬁlétp@imtemd tor( 46 n t hat
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and isotype of any immunoglobulin Fc domain that is present in the selected construct. Protein A
can be used to purify antibodies that are based on human IgG1, IgG2 or IgG4 heavy chains
(Lindmark, et al., J Immunol Meth 62:1 (1983)). Protein G is recommended for all mouse
isotypes and for human IgG3 (Guss, et al., EMBO J 5:1567 (1986)). The matrix to which the
affinity ligand is attached is most often agarose, but other matrices are available. Mechanically
stable matrices such as controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow
rates and shorter processing times than can be achieved with agarose. Where the antibody
comprises a Cy3 domain, the Bakerbond ABX™ resin (J. T. Baker; Phillipsburg, N.I.) is useful
for purification. Other techniques for protein purification such as fractionation on an ion-
exchange column, ethanol precipitation, reverse phase HPLC, chromatography on silica,
chromatography on heparin, sepharose chromatography on an anion or cation exchange resin
(such as a polyaspartic acid column), chromatofocusing, SDS-PAGE and ammonium sulfate
precipitation are also available depending on the antibody to be recovered. In particularly
preferred embodiments the modulators of the instant invention will be purified, at least in part,

using Protein A or Protein G affinity chromatography.

XI. Conjugated CD46 Modulators

[0189] Once the modulators of the invention have been purified according to the teachings
herein they may be linked with, fused to, conjugated to (e.g., covalently or non-covalently) or
otherwise associated with pharmaceutically active or diagnostic moieties or biocompatible

modifiers. As used herein the term conjugate will be used broadly and held to mean any
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molecule associated with the disclosed modulators regardless of the method of association. In
this respect it will be understood that such conjugates may comprise peptides, polypeptides,
proteins, polymers, nucleic acid molecules, small molecules, mimetic agents, synthetic drugs,
inorganic molecules, organic molecules and radioisotopes. Moreover, as indicated above the
selected conjugate may be covalently or non-covalently linked to the modulator and exhibit
various molar ratios depending, at least in part, on the method used to effect the conjugation.
[0190] In preferred embodiments it will be apparent that the modulators of the invention may
be conjugated or associated with proteins, polypeptides or peptides that impart selected
characteristics (e.g., biotoxins, biomarkers, purification tags, etc.). More generally, in selected
embodiments the present invention encompasses the use of modulators or fragments thereof
recombinantly fused or chemically conjugated (including both covalent and non-covalent
conjugations) to a heterologous protein or polypeptide wherein the polypeptide comprises at least
10, at least 20, at least 30, at least 40, at least 50, at least 60, at least 70, at least 80, at least 90 or
at least 100 amino acids. The construct does not necessarily need to be directly linked, but may
occur through linker sequences. For example, antibodies may be used to target heterologous
polypeptides to particular cell types expressing CD46, either in vitro or in vivo, by fusing or
conjugating the modulators of the present invention to antibodies specific for particular cell
surface receptors. Moreover, modulators fused or conjugated to heterologous polypeptides may
also be used in in vitro immunoassays and may be compatible with purification methodology
known in the art. See e.g., International publication No. WO 93/21232; European Patent No. EP
439,095; Naramura et al., 1994, Immunol. Lett. 39:91-99; U.S. Pat. No. 5,474,981; Gillies et al.,
1992, PNAS 89:1428-1432; and Fell et al., 1991, J. Immunol. 146:2446-2452.

a. Biocompatible modifiers

[0191] In a preferred embodiment, the modulators of the invention may be conjugated or
otherwise associated with biocompatible modifiers that may be used to adjust, alter, improve or
moderate modulator characteristics as desired. For example, antibodies or fusion constructs with
increased in vivo half-lives can be generated by attaching relatively high molecular weight
polymer molecules such as commercially available polyethylene glycol (PEG) or similar
biocompatible polymers. Those skilled in the art will appreciate that PEG may be obtained in
many different molecular weight and molecular configurations that can be selected to impart
specific properties to the antibody (e.g. the half-life may be tailored). PEG can be attached to
modulators or antibody fragments or derivatives with or without a multifunctional linker either
through site-specific conjugation of the PEG to the N- or C-terminus of said antibodies or

antibody fragments or via epsilon-amino groups present on lysine residues. Linear or branched
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polymer derivatization that results in minimal loss of biological activity may be used. The
degree of conjugation can be closely monitored by SDS-PAGE and mass spectrometry to ensure
optimal conjugation of PEG molecules to antibody molecules. Unreacted PEG can be separated
from antibody-PEG conjugates by, e.g., size exclusion or ion-exchange chromatography. In a
similar manner, the disclosed modulators can be conjugated to albumin in order to make the
antibody or antibody fragment more stable in vivo or have a longer half life in vivo. The
techniques are well known in the art, see e.g., International Publication Nos. WO 93/15199, WO
93/15200, and WO 01/77137; and European Patent No. 0 413, 622. Other biocompatible
conjugates are evident to those of ordinary skill and may readily be identified in accordance with
the teachings herein.

b. Diagnostic or detection agents

[0192] In other preferred embodiments, modulators of the present invention, or fragments or
derivatives thereof, are conjugated to a diagnostic or detectable agent which may be a biological
molecule (e.g., a peptide or nucleotide) or a small molecule or radioisotope. Such modulators
can be useful for monitoring the development or progression of a hyperproliferative disorder or
as part of a clinical testing procedure to determine the efficacy of a particular therapy including
the disclosed modulators. Such markers may also be useful in purifying the selected modulator,
separating or isolating TIC or in preclinical procedures or toxicology studies.

[0193] Such diagnosis and detection can be accomplished by coupling the modulator to
detectable substances including, but not limited to, various enzymes comprising for example
horseradish peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase;
prosthetic groups, such as but not limited to streptavidinlbiotin and avidin/biotin; fluorescent
materials, such as but not limited to, umbelliferone, fluorescein, fluorescein isothiocynate,
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; luminescent
materials, such as but not limited to, luminol; bioluminescent materials, such as but not limited
to, luciferase, luciferin, and aequorin; radioactive materials, such as but not limited to iodine
(B, 11 1P, 1), carbon (M4C), sulfur (°S), tritium (CH), indium (*°In, **In, *?In, '''In,), and
technetium (**Tc), thallium (*°'Ti), gallium (**Ga, “’Ga), palladium (‘**Pd), molybdenum (*>Mo),
xenon (133Xe), fluorine (ISF), 15 3Sm, 177Lu, 159Gd, 149Pm, 14OLa, Ty, 166Ho, 90Y, YIsc, 186Re,
188R¢, 192py, 105Rp, SRy, %Ge, Co, 57Zn, ¥Sr, 2P, 18Gd, 'Yb, 'Cr, Mn, 75Se, ''3$n, and

" in; positron emitting metals using various positron emission tomographies, noradioactive
paramagnetic metal ions, and molecules that are radiolabeled or conjugated to specific
radioisotopes. In such embodiments appropriate detection methodology is well known in the art

and readily available from numerous commercial sources.
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[0194] As indicated above, in other embodiments the modulators or fragments thereof can be
fused to marker sequences, such as a peptide or fluorophore to facilitate purification or diagnostic
procedures such as immunohistochemistry or FACs. In preferred embodiments, the marker
amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE vector
(Qiagen), among others, many of which are commercially available. As described in Gentz et al.,
1989, Proc. Natl. Acad. Sci. USA 86:821-824, for instance, hexa-histidine provides for
convenient purification of the fusion protein. Other peptide tags useful for purification include,
but are not limited to, the hemagglutinin "HA" tag, which corresponds to an epitope derived from
the influenza hemagglutinin protein (Wilson et al., 1984, Cell 37:767) and the "flag" tag
(U.S.P.N. 4,703,004).

c. Therapeutic Moieties

[0195] As previously alluded to the modulators or fragments or derivatives thereof may also
be conjugated, linked or fused to or otherwise associated with a therapeutic moiety such as a
cytotoxin or cytotoxic agent, e.g., a cytostatic or cytocidal agent, a therapeutic agent or a
radioactive metal ion, e.g., alpha or beta-emitters. As used herein a cytotoxin or cytotoxic agent
includes any agent or therapeutic moiety that is detrimental to cells and may inhibit cell growth
or survival. Examples include paclitaxel, cytochalasin B, gramicidin D, ethidium bromide,
emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin, maytansinoids such as DM-1 and DM-4 (Immunogen, Inc.),
dione, mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids,
procaine, tetracaine, lidocaine, propranolol, puromycin, epirubicin, and cyclophosphamide and
analogs or homologs thereof. Additional cytoxins comprise auristatins, including monomethyl
auristatin E (MMAE) and monomethyl auristatin F (MMAF) (Seattle Genetics, Inc.), amanitins
such as alpha-amanitin, beta-amanitin, gamma-amanitin or epsilon-amanitin (Heidelberg Pharma
AG), DNA minor groove binding agents such as duocarmycin derivatives (Syntarga, B.V.) and
modified pyrrolobenzodiazepine dimers (PBDs, Spirogen, Ltd). Furthermore, in one
embodiment the CD46 modulators of the instant invention may be associated with anti-CD3
binding molecules to recruit cytotoxic T-cells and have them target the tumor initiating cells
(BiTE technology; see e.g., Fuhrmann, S. et. al. Annual Meeting of AACR Abstract No. 5625
(2010) which is incorporated herein by reference).

[0196] Additional compatible therapeutic moieties comprise cytotoxic agents including, but
are not limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine,
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thioepa

chlorambucil, melphalan, carmustine (BCNU) and lomustine (CCNU), cyclothosphamide,
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busulfan, dibromomannitol, streptozotocin, mitomycin C, and cisdichlorodiamine platinum (II)
(DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and doxorubicin),
antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine). A more
extensive list of therapeutic moieties can be found in PCT publication WO 03/075957 and
U.S.P.N. 2009/0155255 each of which is incorporated herein by reference.

[0197] The selected modulators can also be conjugated to therapeutic moieties such as
radioactive materials or macrocyclic chelators useful for conjugating radiometal ions (see above
for examples of radioactive materials). In certain embodiments, the macrocyclic chelator is
1,4,7,10-tetraazacyclododecane-N,N',N",N"-tetraacetic acid (DOTA) which can be attached to
the antibody via a linker molecule. Such linker molecules are commonly known in the art and
described in Denardo et al., 1998, Clin Cancer Res. 4:2483; Peterson et al., 1999, Bioconjug.
Chem. 10:553; and Zimmerman et al., 1999, Nucl. Med. Biol. 26:943.

[0198] Exemplary radioisotopes that may be compatible with this aspect of the invention
include, but are not limited to, iodine (**'T, '*I, '%1, '?'1), carbon (**C), copper (°Cu, **Cu,
§7Cu), sulfur (**S), tritium CH), indium (***In, "*In, "In, ""'In,), bismuth (*'*Bi, 2"*Bi),
technetium (**Tc), thallium (*°'Ti), gallium (**Ga, ©’Ga), palladium ("®Pd), molybdenum (*’Mo),
xenon ('**Xe), fluorine ("°F), '**Sm, """Lu, '*°Gd, "**Pm, "*’La, '°Yb, '*Ho, Y, ¥'Sc, "*Re,
188Re, 12 Pr, 1R, “'Ru, %Ge, 'Co, ©Zn, ¥Sr, 2P, 19Gd, 'Yb, 'Cr, *Mn, "5Se, "'*sn, '"Tin,
225Ac, 76Br, and ' At. Other radionuclides are also available as diagnostic and therapeutic
agents, especially those in the energy range of 60 to 4,000 keV. Depending on the condition to
be treated and the desired therapeutic profile, those skilled in the art may readily select the
appropriate radioisotope for use with the disclosed modulators.

[0199] CD46 modulators of the present invention may also be conjugated to a therapeutic
moiety or drug that modifies a given biological response. That is, therapeutic agents or moieties
compatible with the instant invention are not to be construed as limited to classical chemical
therapeutic agents. For example, in particularly preferred embodiments the drug moiety may be
a protein or polypeptide or fragment thereof possessing a desired biological activity. Such
proteins may include, for example, a toxin such as abrin, ricin A, Onconase (or another cytotoxic
RNase), pseudomonas exotoxin, cholera toxin, or diphtheria toxin; a protein such as tumor
necrosis factor, a-interferon, B-interferon, nerve growth factor, platelet derived growth factor,
tissue plasminogen activator, an apoptotic agent, e.g., TNF- a, TNF-B, AIM I (see, International
Publication No. WO 97/33899), AIM II (see, International Publication No. WO 97/34911), Fas
Ligand (Takahashi et al., 1994, J. Immunol., 6:1567), and VEGI (see, International Publication

65



St Rx- CR10 CD46hi 4/ 10 40% CD46

WO 2012/031273 PCT/US2011/050439

No. WO 99/23105), a thrombotic agent or an anti-angiogenic agent, e.g., angiostatin or
endostatin; or, a biological response modifier such as, for example, a lymphokine (e.g.,
interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte macrophage
colony stimulating factor ("GM-CSF"), and granulocyte colony stimulating factor ("G-CSF")), or
a growth factor (e.g., growth hormone ("GH")). As set forth above, methods for fusing or
conjugating modulators to polypeptide moieties are known in the art. In addition to the
previously disclosed subject references see, e.g., U.S.P.Ns. 5,336,603; 5,622,929; 5,359,046;
5,349,053; 5,447,851, and 5,112,946; EP 307,434; EP 367,166; PCT Publications WO 96/04388
and WO 91/06570; Ashkenazi et al., 1991, PNAS USA 88:10535; Zheng et al., 1995, J Immunol
154:5590; and Vil et al., 1992, PNAS USA 89:11337 each of which is incorporated herein by
reference. The association of a modulator with a moiety does not necessarily need to be direct,
but may occur through linker sequences. Such linker molecules are commonly known in the art
and described in Denardo et al., 1998, Clin Cancer Res 4:2483; Peterson et al., 1999, Bioconjug
Chem 10:553; Zimmerman et al., 1999, Nucl Med Biol 26:943; Garnett, 2002, Adv Drug Deliv
Rev 53:171 each of which is incorporated herein.

[0200] More generally, techniques for conjugating therapeutic moieties or cytotoxic agents to
modulators are well known. Moieties can be conjugated to modulators by any art-recognized
method, including, but not limited to aldehyde/Schiff linkage, sulphydryl linkage, acid-labile
linkage, cis-aconityl linkage, hydrazone linkage, enzymatically degradable linkage (see generally
Garnett, 2002, Adv Drug Deliv Rev 53:171). Also see, e.g., Amon et al., "Monoclonal
Antibodies For Immunotargeting Of Drugs In Cancer Therapy", in Monoclonal Antibodies And
Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al.,
"Antibodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.),
pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In
Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And Clinical
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in
Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-16
(Academic Press 1985), and Thorpe et al., 1982, Immunol. Rev. 62:119. In preferred
embodiments a CD46 modulator that is conjugated to a therapeutic moiety or cytotoxic agent
may be internalized by a cell upon binding to a CD46 molecule associated with the cell surface

thereby delivering the therapeutic payload.

XII. Diagnostics and Screening
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[0201] As indicated, the present invention provides methods for detecting or diagnosing
hyperproliferative disorders and methods of screening cells from a patient to identify a tumor
initiating cell. Such methods include identifying an individual having cancer for treatment or
monitoring progression of a cancer comprising contacting a sample obtained from a patient with
a CD46 modulator as described herein and detecting presence or absence, or level of association
of the modulator to bound or free CD46 in the sample. When the modulator comprises an
antibody or immunologically active fragment thereof the association with CD46 in the sample
indicates that the sample may contain tumor perpetuating cells (e.g., a cancer stem cells)
indicating that the individual having cancer may be effectively treated with a CD46 modulator as
described herein. The methods may further comprise a step of comparing the level of binding to
a control. Conversely, when the selected modulator is Fc-CD46 the enzymatic properties of the
molecule as described herein may be monitored (directly or indirectly) when in contact with the
sample to provide the desired information. Other diagnostic methods compatible with the
teachings herein are well known in the art and can be practiced using commercial materials such
as dedicated reporting systems.

[0202] Exemplary compatible assay methods include radioimmunoassays, enzyme
immunoassays, competitive-binding assays, fluorescent immunoassay, immunoblot assays,
Western Blot analysis, flow cytometry assays, and ELISA assays. More generally detection of
CD46 in a biological sample or the measurement of CD46 enzymatic activity (or inhibition
thereof) may be accomplished using any art-known assay.

[0203] In another aspect, and as discussed in more detail below, the present invention
provides kits for detecting, monitoring or diagnosing a hyperproliferative disorder, identifying
individual having such a disorder for possible treatment or monitoring progression (or regression)
of the disorder in a patient, wherein the kit comprises a modulator as described herein, and
reagents for detecting the impact of the modulator on a sample.

[0204] The CD46 modulators and cells, cultures, populations and compositions comprising
the same, including progeny thereof, can also be used to screen for or identify compounds or
agents (e.g., drugs) that affect a function or activity of tumor initiating cells or progeny thereof
by interacting with CD46 (e.g., the polypeptide or genetic components thereof). The invention
therefore further provides systems and methods for evaluation or identification of a compound or
agent that can affect a function or activity tumor initiating cells or progeny thereof by associating
with CD46 or its substrates. Such compounds and agents can be drug candidates that are
screened for the treatment of a hyperproliferative disorder, for example. In one embodiment, a

system or method includes tumor initiating cells exhibiting CD46 and a compound or agent (e.g.,
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drug), wherein the cells and compound or agent (e.g., drug) are in contact with each other.
[0205] The invention further provides methods of screening and identifying CD46
modulators or agents and compounds for altering an activity or function of tumor initiating cells
or progeny cells. In one embodiment, a method includes contacting tumor initiating cells or
progeny thereof with a test agent or compound; and determining if the test agent or compound
modulates an activity or function of the CD46"™ tumor initiating cells.

[0206] A test agent or compound modulating a CD46 related activity or function of such
tumor initiating cells or progeny thereof within the population identifies the test agent or
compound as an active agent. Exemplary activity or function that can be modulated include
changes in cell morphology, expression of a marker, differentiation or de-differentiation,
maturation, proliferation, viability, apoptosis or cell death neuronal progenitor cells or progeny
thereof.

[0207] Contacting, when used in reference to cells or a cell culture or method step or
treatment, means a direct or indirect interaction between the composition (e.g., CD46" cell or cell
culture) and another referenced entity. A particular example of a direct interaction is physical
interaction. A particular example of an indirect interaction is where a composition acts upon an
intermediary molecule which in turn acts upon the referenced entity (e.g., cell or cell culture).
[0208] In this aspect of the invention modulates indicates influencing an activity or function
of tumor initiating cells or progeny cells in a manner compatible with detecting the effects on cell
activity or function that has been determined to be relevant to a particular aspect (e.g., metastasis
or proliferation) of the tumor initiating cells or progeny cells of the invention. Exemplary
activities and functions include, but are not limited to, measuring morphology, developmental
markers, differentiation, proliferation, viability, cell respiration, mitochondrial activity,
membrane integrity, or expression of markers associated with certain conditions. Accordingly, a
compound or agent (e.g., a drug candidate) can be evaluated for its effect on tumor initiating cells
or progeny cells, by contacting such cells or progeny cells with the compound or agent and
measuring any modulation of an activity or function of tumor initiating cells or progeny cells as
disclosed herein or would be known to the skilled artisan.

[0209] Methods of screening and identifying agents and compounds include those suitable
for high throughput screening, which include arrays of cells (e.g., microarrays) positioned or
placed, optionally at pre-determined locations or addresses. High-throughput robotic or manual
handling methods can probe chemical interactions and determine levels of expression of many
genes in a short period of time. Techniques have been developed that utilize molecular signals

(e.g., fluorophores) and automated analyses that process information at a very rapid rate (see,
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e.g., Pinhasov et al., Comb. Chem. High Throughput Screen. 7:133 (2004)). For example,
microarray technology has been extensively utilized to probe the interactions of thousands of
genes at once, while providing information for specific genes (see, e.g., Mocellin and Rossi, Adv.
Exp. Med. Biol. 593:19 (2007)).

[0210] Such screening methods (e.g., high-throughput) can identify active agents and
compounds rapidly and efficiently. For example, cells can be positioned or placed (pre-seeded)
on a culture dish, tube, flask, roller bottle or plate (e.g., a single multi-well plate or dish such as
an 8, 16, 32, 64, 96, 384 and 1536 multi-well plate or dish), optionally at defined locations, for
identification of potentially therapeutic molecules. Libraries that can be screened include, for
example, small molecule libraries, phage display libraries, fully human antibody yeast display

libraries (Adimab, LLC), siRNA libraries, and adenoviral transfection vectors.

XIII. Pharmaceutical Preparations and Therapeutic Uses

a. Formulations and routes of administration

[0211] Depending on the form of the modulator along with any optional conjugate, the mode
of intended delivery, the disease being treated or monitored and numerous other variables,
compositions of the instant invention may be formulated as desired using art recognized
techniques. That is, in various embodiments of the instant invention compositions comprising
CD46 modulators are formulated with a wide variety of pharmaceutically acceptable carriers
(see, e.g., Gennaro, Remington: The Science and Practice of Pharmacy with Facts and
Comparisons: Drugfacts Plus, 20th ed. (2003); Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems, T" ed., Lippencott Williams and Wilkins (2004); Kibbe et al.,
Handbook of Pharmaceutical Excipients, 3 ed., Pharmaceutical Press (2000)). Various
pharmaceutically acceptable carriers, which include vehicles, adjuvants, and diluents, are readily
available from numerous commercial sources. Moreover, an assortment of pharmaceutically
acceptable auxiliary substances, such as pH adjusting and buffering agents, tonicity adjusting
agents, stabilizers, wetting agents and the like, are also available. Certain non-limiting
exemplary carriers include saline, buffered saline, dextrose, water, glycerol, ethanol, and
combinations thereof.

[0212] More particularly it will be appreciated that, in some embodiments, the therapeutic
compositions of the invention may be administered neat or with a minimum of additional
components. Conversely the CD46 modulators of the present invention may optionally be
formulated to contain suitable pharmaceutically acceptable carriers comprising excipients and

auxiliaries that are well known in the art and are relatively inert substances that facilitate
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administration of the modulator or which aid processing of the active compounds into
preparations that are pharmaceutically optimized for delivery to the site of action. For example,
an excipient can give form or consistency or act as a diluent to improve the pharmacokinetics of
the modulator. Suitable excipients include but are not limited to stabilizing agents, wetting and
emulsifying agents, salts for varying osmolarity, encapsulating agents, buffers, and skin
penetration enhancers.

[0213] Disclosed modulators for systemic administration may be formulated for enteral,
parenteral or topical administration. Indeed, all three types of formulation may be used
simultaneously to achieve systemic administration of the active ingredient. Excipients as well as
formulations for parenteral and nonparenteral drug delivery are set forth in Remington, The
Science and Practice of Pharmacy 20th Ed. Mack Publishing (2000). Suitable formulations for
parenteral administration include aqueous solutions of the active compounds in water-soluble
form, for example, water-soluble salts. In addition, suspensions of the active compounds as
appropriate for oily injection suspensions may be administered. Suitable lipophilic solvents or
vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for example,
ethyl oleate or triglycerides. Aqueous injection suspensions may contain substances that increase
the viscosity of the suspension and include, for example, sodium carboxymethyl cellulose,
sorbitol, and/or dextran. Optionally, the suspension may also contain stabilizers. Liposomes can
also be used to encapsulate the agent for delivery into the cell.

[0214] Suitable formulations for enteral administration include hard or soft gelatin capsules,
pills, tablets, including coated tablets, elixirs, suspensions, syrups or inhalations and controlled
release forms thereof.

[0215] In general the compounds and compositions of the invention, comprising CD46
modulators may be administered in vivo, to a subject in need thereof, by various routes,
including, but not limited to, oral, intravenous, intra-arterial, subcutaneous, parenteral, intranasal,
intramuscular, intracardiac, intraventricular, intratracheal, buccal, rectal, intraperitoneal,
intradermal, topical, transdermal, and intrathecal, or otherwise by implantation or inhalation.

The subject compositions may be formulated into preparations in solid, semi-solid, liquid, or
gaseous forms; including, but not limited to, tablets, capsules, powders, granules, ointments,
solutions, suppositories, enemas, injections, inhalants, and aerosols. The appropriate formulation
and route of administration may be selected according to the intended application and therapeutic
regimen.

b. Dosages
[0216] Similarly, the particular dosage regimen, i.e., dose, timing and repetition, will depend
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on the particular individual and that individual's medical history. Empirical considerations, such
as the half-life, generally will contribute to the determination of the dosage. Frequency of
administration may be determined and adjusted over the course of therapy, and is based on
reducing the number of hyperproliferative or neoplastic cells, including tumor initiating cells,
maintaining the reduction of such neoplastic cells, reducing the proliferation of neoplastic cells,
or delaying the development of metastasis. Alternatively, sustained continuous release
formulations of a subject therapeutic composition may be appropriate. As alluded to above
various formulations and devices for achieving sustained release are known in the art.

[0217] From a therapeutic standpoint the pharmaceutical compositions are administered in an
amount effective for treatment or prophylaxis of the specific indication. The therapeutically
effective amount is typically dependent on the weight of the subject being treated, his or her
physical or health condition, the extensiveness of the condition to be treated, or the age of the
subject being treated. In general, the CD46 modulators of the invention may be administered in
an amount in the range of about 10 pg/kg body weight to about 100 mg/kg body weight per dose.
In certain embodiments, the CD46 modulators of the invention may be administered in an
amount in the range of about 50 pg/kg body weight to about 5 mg/kg body weight per dose. In
certain other embodiments, the CD46 modulators of the invention may be administered in an
amount in the range of about 100 pg/kg body weight to about 10 mg/kg body weight per dose.
Optionally, the CD46 modulators of the invention may be administered in an amount in the range
of about 100 pg/kg body weight to about 20 mg/kg body weight per dose. Further optionally, the
CD46 modulators of the invention may be administered in an amount in the range of about 0.5
mg/kg body weight to about 20 mg/kg body weight per dose. In certain embodiments the
compounds of present invention are provided a dose of at least about 100 pg/kg body weight, at
least about 250 pg/kg body weight, at least about 750 pg/kg body weight, at least about 3 mg/kg
body weight, at least about 5 mg/kg body weight, at least about 10 mg/kg body weight is
administered.

[0218] Other dosing regimens may be predicated on Body Surface Area (BSA) calculations
as disclosed in U.S.P.N. 7,744,877 which is incorporated herein by reference in its entirety. As is
well known in the art the BSA is calculated using the patient’s height and weight and provides a
measure of a subject’s size as represented by the surface area of his or her body. In selected
embodiments of the invention using the BSA the modulators may be administered in dosages
from 10 mg/m? to 800 mg/m>. In other preferred embodiments the modulators will be
administered in dosages from 50 mg/m* to 500 mg/m” and even more preferably at dosages of

100 mg/m?, 150 mg/m®, 200 mg/m?, 250 mg/m?, 300 mg/m?, 350 mg/m?, 400 mg/m’or 450
g
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mg/mz. Of course it will be appreciated that, regardless of how the dosages are calculated,
multiple dosages may be administered over a selected time period to provide an absolute dosage
that is substantially higher than the individual administrations.

[0219] In any event, the CD46 modulators are preferably administered as needed to subjects
in need thereof. Determination of the frequency of administration may be made by persons
skilled in the art, such as an attending physician based on considerations of the condition being
treated, age of the subject being treated, severity of the condition being treated, general state of
health of the subject being treated and the like. Generally, an effective dose of the CD46
modulator is administered to a subject one or more times. More particularly, an effective dose of
the modulator is administered to the subject once a month, more than once a month, or less than
once a month. In certain embodiments, the effective dose of the CD46 modulator may be
administered multiple times, including for periods of at least a month, at least six months, or at
least a year.

[0220] Dosages and regimens may also be determined empirically for the disclosed
therapeutic compositions in individuals who have been given one or more administration(s). For
example, individuals may be given incremental dosages of a therapeutic composition produced as
described herein. To assess efficacy of the selected composition, a marker of the specific
disease, disorder or condition can be followed. In embodiments where the individual has cancer,
these include direct measurements of tumor size via palpation or visual observation, indirect
measurement of tumor size by x-ray or other imaging techniques; an improvement as assessed by
direct tumor biopsy and microscopic examination of the tumor sample; the measurement of an
indirect tumor marker (e.g., PSA for prostate cancer) or an antigen identified according to the
methods described herein, a decrease in pain or paralysis; improved speech, vision, breathing or
other disability associated with the tumor; increased appetite; or an increase in quality of life as
measured by accepted tests or prolongation of survival. It will be apparent to one of skill in the
art that the dosage will vary depending on the individual, the type of neoplastic condition, the
stage of neoplastic condition, whether the neoplastic condition has begun to metastasize to other
location in the individual, and the past and concurrent treatments being used.

c. Combination therapies

[0221] Combination therapies contemplated by the invention may be particularly useful in
decreasing or inhibiting unwanted neoplastic cell proliferation (e.g. endothelial cells), decreasing
the occurrence of cancer, decreasing or preventing the recurrence of cancer, or decreasing or
preventing the spread or metastasis of cancer. In such cases the compounds of the instant

invention may function as sensitizing or chemosensitizing agent by removing the TPC propping
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up and perpetuating the tumor mass (e.g. NTG cells) and allow for more effective use of current
standard of care debulking or anti-cancer agents. That is, a combination therapy comprising an
CD46 modulator and one or more anti-cancer agents may be used to diminish established cancer
e.g., decrease the number of cancer cells present and/or decrease tumor burden, or ameliorate at
least one manifestation or side effect of cancer. As such, combination therapy refers to the
administration of a CD46 modulator and one or more anti-cancer agent that include, but are not
limited to, cytotoxic agents, cytostatic agents, chemotherapeutic agents, targeted anti-cancer
agents, biological response modifiers, immunotherapeutic agents, cancer vaccines, anti-
angiogenic agents, cytokines, hormone therapies, radiation therapy and anti-metastatic agents.
[0222] According to the methods of the present invention, there is no requirement for the
combined results to be additive of the effects observed when each treatment (e.g., anti-CD46
antibody and anti-cancer agent) is conducted separately. Although at least additive effects are
generally desirable, any increased anti-tumor effect above one of the single therapies is
beneficial. Furthermore, the invention does not require the combined treatment to exhibit
synergistic effects. However, those skilled in the art will appreciate that with certain selected
combinations that comprise preferred embodiments, synergism may be observed.

[0223] To practice combination therapy according to the invention, a CD46 modulator (e.g.,
anti-CD46 antibody) in combination with one or more anti-cancer agent may be administered to a
subject in need thereof in a manner effective to result in anti-cancer activity within the subject.
The CD46 modulator and anti-cancer agent are provided in amounts effective and for periods of
time effective to result in their combined presence and their combined actions in the tumor
environment as desired. To achieve this goal, the CD46 modulator and anti-cancer agent may be
administered to the subject simultaneously, either in a single composition, or as two or more
distinct compositions using the same or different administration routes.

[0224] Alternatively, the modulator may precede, or follow, the anti-cancer agent treatment
by, e.g., intervals ranging from minutes to weeks. In certain embodiments wherein the anti-
cancer agent and the antibody are applied separately to the subject, the time period between the
time of each delivery is such that the anti-cancer agent and modulator are able to exert a
combined effect on the tumor. In a particular embodiment, it is contemplated that both the anti-
cancer agent and the CD46 modulator are administered within about 5 minutes to about two
weeks of each other.

[0225] In yet other embodiments, several days (2, 3, 4, 5, 6 or 7), several weeks (1, 2, 3, 4, 5,
6, 7 or 8) or several months (1, 2, 3,4, 5, 6, 7 or 8) may lapse between administration of the

modulator and the anti-cancer agent. The CD46 modulator and one or more anti-cancer agent
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(combination therapy) may be administered once, twice or at least the period of time until the
condition is treated, palliated or cured. Preferably, the combination therapy is administered
multiple times. The combination therapy may be administered from three times daily to once
every six months. The administering may be on a schedule such as three times daily, twice daily,
once daily, once every two days, once every three days, once weekly, once every two weeks,
once every month, once every two months, once every three months, once every six months or
may be administered continuously via a minipump. As previously indicated the combination
therapy may be administered via an oral, mucosal, buccal, intranasal, inhalable, intravenous,
subcutaneous, intramuscular, parenteral, intratumor or topical route. The combination therapy
may be administered at a site distant from the site of the tumor. The combination therapy
generally will be administered for as long as the tumor is present provided that the combination
therapy causes the tumor or cancer to stop growing or to decrease in weight or volume.

[0226] In one embodiment a CD46 modulator is administered in combination with one or
more anti-cancer agents for a short treatment cycle to a cancer patient to treat cancer. The
duration of treatment with the antibody may vary according to the particular anti-cancer agent
used. The invention also contemplates discontinuous administration or daily doses divided into
several partial administrations. An appropriate treatment time for a particular anti-cancer agent
will be appreciated by the skilled artisan, and the invention contemplates the continued
assessment of optimal treatment schedules for each anti-cancer agent.

[0227] The present invention contemplates at least one cycle, preferably more than one cycle
during which the combination therapy is administered. An appropriate period of time for one
cycle will be appreciated by the skilled artisan, as will the total number of cycles, and the interval
between cycles. The invention contemplates the continued assessment of optimal treatment
schedules for each modulator and anti-cancer agent. Moreover, the invention also provides for
more than one administration of either the anti-CD46 antibody or the anti-cancer agent. The
modulator and anti-cancer agent may be administered interchangeably, on alternate days or
weeks; or a sequence of antibody treatment may be given, followed by one or more treatments of
anti-cancer agent therapy. In any event, as will be understood by those of ordinary skill in the
art, the appropriate doses of chemotherapeutic agents will be generally around those already
employed in clinical therapies wherein the chemotherapeutics are administered alone or in
combination with other chemotherapeutics.

[0228] In another preferred embodiment the CD46 modulators of the instant invention may
be used in maintenance therapy to reduce or eliminate the chance of tumor recurrence following

the initial presentation of the disease. Preferably the disorder will have been treated and the
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initial tumor mass eliminated, reduced or otherwise ameliorated so the patient is asymptomatic or
in remission. As such time the subject may be administered pharmaceutically effective amounts
of the disclosed effectors one or more times even though there is little or no indication of disease
using standard diagnostic procedures. In some embodiments the effectors will be administered
on a regular schedule over a period of time. For example the CD46 modulators could be
administered weekly, every two weeks, monthly, every six weeks, every two months, every three
months every six months or annually. Given the teachings herein one skilled in the art could
readily determine favorable dosages and dosing regimens to reduce the potential of disease
recurrence. Moreover such treatments could be continued for a period of weeks, months, years
or even indefinitely depending on the patient response and clinical and diagnostic parameters.
[0229] In yet another preferred embodiment the effectors of the present invention may be
used to prophylactically to prevent or reduce the possibility of tumor metastasis following a
debulking procedure. As used in the instant disclosure a debulking procedure is defined broadly
and shall mean any procedure, technique or method that eliminates, reduces, treats or ameliorates
a tumor or tumor proliferation. Exemplary debulking procedures include, but are not limited to,
surgery, radiation treatments (i.e., beam radiation), chemotherapy or ablation. At appropriate
times readily determined by one skilled in the art in view of the instant disclosure the CD46
modulators may be administered as suggested by clinical and diagnostic procedures to reduce
tumor metastasis. The effectors may be administered one or more times at pharmaceutically
effective dosages as determined using standard techniques. Preferably the dosing regimen will
be accompanied by appropriate diagnostic or monitoring techniques that allow it to be modified
as necessary.

d. Anti-cancer agents

[0230] As used herein the term anti-cancer agent means any agent that can be used to treat a
cell proliferative disorder such as cancer, including cytotoxic agents, cytostatic agents, anti-
angiogenic agents, debulking agents, chemotherapeutic agents, radiotherapy and radiotherapeutic
agents, targeted anti-cancer agents, biological response modifiers, antibodies, and
immunotherapeutic agents. It will be appreciated that, in selected embodiments as discussed
above, anti-cancer agents may comprise conjugates and may be associated with modulators prior
to administration.

[0231] The term cytotoxic agent means a substance that decreases or inhibits the function of
cells and/or causes destruction of cells, i.e., the substance is toxic to the cells. Typically, the
substance is a naturally occurring molecule derived from a living organism. Examples of

cytotoxic agents include, but are not limited to, small molecule toxins or enzymatically active
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serial [0233]  Examples of anti-cancer agents that may be used in combination with (or conjugated
to) the modulators of the present invention include, but are not limited to, alkylating agents, alkyl
sulfonates, aziridines, ethylenimines and methylamelamines, acetogenins, a camptothecin,
bryostatin, callystatin, CC-1065, cryptophycins, dolastatin, duocarmycin, eleutherobin,
pancratistatin, a sarcodictyin, spongistatin, nitrogen mustards, antibiotics, enediyne antibiotics,
dynemicin, bisphosphonates, an esperamicin, chromoprotein enediyne antiobiotic chromophores,
aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, cactinomycin, carabicin,
carminomycin, carzinophilin, chromomycinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-
5-oxo0-L-norleucine, ADRIAMYCIN® doxorubicin, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin,
ubenimex, zinostatin, zorubicin; anti-metabolites, folic acid analogues, purine analogs,
androgens, anti-adrenals, folic acid replenisher such as frolinic acid, aceglatone,
aldophosphamide glycoside, aminolevulinic acid, eniluracil, amsacrine, bestrabucil, bisantrene,
edatraxate, defofamine, demecolcine, diaziquone, elfornithine, elliptinium acetate, an epothilone,
etoglucid, gallium nitrate, hydroxyurea, lentinan, lonidainine, maytansinoids, mitoguazone,
mitoxantrone, mopidanmol, nitraerine, pentostatin, phenamet, pirarubicin, losoxantrone,

podophyllinic acid, 2- ethylhydrazide, procarbazine, PSK® polysaccharide complex (JHS Natural
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Per pet uastaltgl,gcﬁ?lnl Rerivatives of any of the above. Other embodiments comprise the use of antibodies

approved for cancer therapy including, but not limited to, rituximab, trastuzumab, gemtuzumab
ozogamcin, alemtuzumab, ibritumomab tiuxetan, tositumomab, bevacizumab, cetuximab,
patitumumab, ofatumumab, ipilimumab and brentuximab vedotin. Those skilled in the art will be
able to readily identify additional anti-cancer agents that are compatible with the teachings
herein.

e. Radiotherapy
[0234] The present invention also provides for the combination of CD46 modulators with
radiotherapy (i.e., any mechanism for inducing DNA damage locally within tumor cells such as
gamma.-irradiation, X-rays, UV-irradiation, microwaves, electronic emissions and the like).
Combination therapy using the directed delivery of radioisotopes to tumor cells is also
contemplated, and may be used in connection with a targeted anti-cancer agent or other targeting
means. Typically, radiation therapy is administered in pulses over a period of time from about 1
to about 2 weeks. The radiation therapy may be administered to subjects having head and neck
cancer for about 6 to 7 weeks. Optionally, the radiation therapy may be administered as a single

dose or as multiple, sequential doses.
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[0270] A central tenet of the cancer stemcell paradigmis that CSC (i.e.
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particularly, cell popul ations were isolated by fluorescence activated cell
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and | ysedqhdmhdd 8dehrdioli 418 oBNAAMBES Akirofla), bEh@GBFer (AdAfradtinohlae | ysates
were then stored at -80C until used. Upon thaw ng, total RNA was extracted

usi ng t heeuiue RORNEASyosieggioadiond. qstaosqrein) eiain ppespinaf edrH eticAty MeRUIc' s
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Bi oanal yzer 2100 (Agilent) again using the vendor's protocols an

r econmendeemnophobe enelieell satinpmgslealerdl qarssnpinta) enjort Ginedr, Riteqtrl epaeat i on was

R T L
Ewing's tumors, extraskeletal myxoid chondrosarcoma, fibrogenesis imperfecta ossium, fibrous
dysplasia of the bone, gallbladder and bile duct cancers, gestational trophoblastic disease, germ
cell tumors, head and neck cancers, islet cell tumors, Kaposi's Sarcoma, kidney cancer
(nephroblastoma, papillary renal cell carcinoma), leukemias, lipoma/benign lipomatous tumors,
liposarcoma/malignant lipomatous tumors, liver cancer (hepatoblastoma, hepatocellular
carcinoma), lymphomas, lung cancers (small cell carcinoma, adenocarcinoma, squamous cell
carcinomé, large cell carcinoma étc.), medulloblastoma, melanoma, meningiomas, multiple
endocrine neoplasia, multiple myeloma, myelodysplastic syndrome, neuroblastoma,
neuroendocrine tumors, ovarian cancer, pancreatic cancers, papillary thyroid carcinomas,
parathyroid tumors, pediatric cancers, peripheral nerve sheath tumors, phaeochromocytoma,

pituitary tumors, prostate cancer, posterious unveal melanoma, rare hematologic disorders, renal
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on the normal B cells. However, as discussed above and shown in the Examples appended
hereto, selected CD46 expression (e.g., CD46) is upregulated on B-CLL cells thereby providing
an attractive target for the disclosed modulators.

[0239] The present invention also provides for a preventative or prophylactic treatment of
subjects who present with benign or precancerous tumors. It is not believed that any particular
type of tumor or neoplastic disorder should be excluded from treatment using the present
invention. However, the type of tumor cells may be relevant to the use of the invention in
combination with secondary therapeutic agents, particularly chemotherapeutic agents and
targeted anti-cancer agents.

[0240] Still other preferred embodiments of the instant invention comprise the use of CD46
modulators to treat subjects suffering from solid tumors. In such subjects many of these solid
tumors comprise tissue exhibiting various genetic mutations that may render them particularly
susceptible to treatment with the disclosed effectors. For example, KRAS, APC and CTNNB1
mutations are relatively common in patients with colorectal cancer. Moreover, patients suffering
from tumors with these mutations are usually the most refractory to current therapies; especially
those patients with KRAS mutations. KRAS activating mutations, which typically result in
single amino acid substitutions, are also implicated in other difficult to treat malignancies,
including lung adenocarcinoma, mucinous adenoma, and ductal carcinoma of the pancreas.
[0241] Currently, the most reliable prediction of whether colorectal cancer patients will
respond to EGFR- or VEGF-inhibiting drugs, for example, is to test for certain KRAS
“activating” mutations. KRAS is mutated in 35-45% of colorectal cancers, and patients whose
tumors express mutated KRAS do not respond well to these drugs. For example, KRAS
mutations are predictive of a lack of response to panitumumab and cetuximab therapy in
colorectal cancer (Lievre et al. Cancer Res 66:3992-5; Karapetis et al. NEJM 359:1757-1765).
Approximately 85% of patients with colorectal cancer have mutations in the APC gene
(Markowitz & Bertagnolli. NEJM 361:2449-60), and more than 800 APC mutations have been
characterized in patients with familial adenomatous polyposis and colorectal cancer. A majority
of these mutations result in a truncated APC protein with reduced functional ability to mediate
the destruction of beta-catenin. Mutations in the beta-catenin gene, CTNNBI, can also result in
increased stabilization of the protein, resulting in nuclear import and subsequent activation of
several oncogenic transcriptional programs, which is also the mechanism of oncogenesis
resulting from failure of mutated APC to appropriately mediate beta-catenin destruction, which is

required to keep normal cell proliferation and differentiation programs in check.
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XIV. Articles of Manufacture

[0242] Pharmaceutical packs and kits comprising one or more containers, comprising one or
more doses of a CD46 modulator are also provided. In certain embodiments, a unit dosage is
provided wherein the unit dosage contains a predetermined amount of a composition comprising,
for example, an anti-CD46 antibody, with or without one or more additional agents. For other
embodiments, such a unit dosage is supplied in single-use prefilled syringe for injection. In still
other embodiments, the composition contained in the unit dosage may comprise saline, sucrose,
or the like; a buffer, such as phosphate, or the like; and/or be formulated within a stable and
effective pH range. Alternatively, in certain embodiments, the composition may be provided as a
lyophilized powder that may be reconstituted upon addition of an appropriate liquid, for example,
sterile water. In certain preferred embodiments, the composition comprises one or more
substances that inhibit protein aggregation, including, but not limited to, sucrose and arginine.
Any label on, or associated with, the container(s) indicates that the enclosed composition is used
for diagnosing or treating the disease condition of choice.

[0243] The present invention also provides kits for producing single-dose or multi-dose
administration units of a CD46 modulator and, optionally, one or more anti-cancer agents. The
kit comprises a container and a label or package insert on or associated with the container.
Suitable containers include, for example, bottles, vials, syringes, etc. The containers may be
formed from a variety of materials such as glass or plastic. The container holds a composition
that is effective for treating the condition and may have a sterile access port (for example the
container may be an intravenous solution bag or a vial having a stopper pierceable by a
hypodermic injection needle). Such kits will generally contain in a suitable container a
pharmaceutically acceptable formulation of the CD46 modulator and, optionally, one or more
anti-cancer agents in the same or different containers. The kits may also contain other
pharmaceutically acceptable formulations, either for diagnosis or combined therapy. For
example, in addition to the CD46 modulator of the invention such kits may contain any one or
more of a range of anti-cancer agents such as chemotherapeutic or radiotherapeutic drugs; anti-
angiogenic agents; anti-metastatic agents; targeted anti-cancer agents; cytotoxic agents; and/or
other anti-cancer agents. Such kits may also provide appropriate reagents to conjugate the CD46
modulator with an anti-cancer agent or diagnostic agent (e.g., see U.S.P.N. 7,422,739 which is
incorporated herein by reference in its entirety).

[0244] More specifically the kits may have a single container that contains the CD46
modulator, with or without additional components, or they may have distinct containers for each

desired agent. Where combined therapeutics are provided for conjugation, a single solution may
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be pre-mixed, either in a molar equivalent combination, or with one component in excess of the
other. Alternatively, the CD46 modulator and any optional anti-cancer agent of the kit may be
maintained separately within distinct containers prior to administration to a patient. The kits may
also comprise a second/third container means for containing a sterile, pharmaceutically
acceptable buffer or other diluent such as bacteriostatic water for injection (BWFI), phosphate-
buffered saline (PBS), Ringer's solution and dextrose solution.

[0245] When the components of the kit are provided in one or more liquid solutions, the
liquid solution is preferably an aqueous solution, with a sterile aqueous solution being
particularly preferred. However, the components of the kit may be provided as dried powder(s).
When reagents or components are provided as a dry powder, the powder can be reconstituted by
the addition of a suitable solvent. It is envisioned that the solvent may also be provided in
another container.

[0246] As indicated briefly above the kits may also contain a means by which to administer
the antibody and any optional components to an animal or patient, e.g., one or more needles or
syringes, or even an eye dropper, pipette, or other such like apparatus, from which the
formulation may be injected or introduced into the animal or applied to a diseased area of the
body. The kits of the present invention will also typically include a means for containing the
vials, or such like, and other component in close confinement for commercial sale, such as, e.g.,
injection or blow-molded plastic containers into which the desired vials and other apparatus are
placed and retained. Any label or package insert indicates that the CD46 modulator composition

is used for treating cancer, for example colorectal cancer.

XV. Research Reagents

[0247] Other preferred embodiments of the invention also exploit the properties of the
disclosed modulators as an instrument useful for identifying, isolating, sectioning or enriching
populations or subpopulations of tumor initiating cells through methods such as fluorescent
activated cell sorting (FACS), magnetic activated cell sorting (MACS) or laser mediated
sectioning. Those skilled in the art will appreciate that the modulators may be used in several
compatible techniques for the characterization and manipulation of TIC including cancer stem
cells (e.g., see U.S.S.Ns. 12/686,359, 12/669,136 and 12/757,649 each of which is incorporated

herein by reference in its entirety).

XVI. Miscellaneous

[0248] Unless otherwise defined herein, scientific and technical terms used in connection
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with the present invention shall have the meanings that are commonly understood by those of
ordinary skill in the art. Further, unless otherwise required by context, singular terms shall
include pluralities and plural terms shall include the singular. More specifically, as used in this

o

specification and the appended claims, the singular forms "a," "an" and "the" include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to "a
protein” includes a plurality of proteins; reference to "a cell” includes mixtures of cells, and the
like. In addition, ranges provided in the specification and appended claims include both end
points and all points between the end points. Therefore, a range of 2.0 to 3.0 includes 2.0, 3.0,
and all points between 2.0 and 3.0.

[0249] Generally, nomenclature used in connection with, and techniques of, cell and tissue
culture, molecular biology, immunology, microbiology, genetics and protein and nucleic acid
chemistry and hybridization described herein are those well known and commonly used in the
art. The methods and techniques of the present invention are generally performed according to
conventional methods well known in the art and as described in various general and more
specific references that are cited and discussed throughout the present specification unless
otherwise indicated. See, e.g., Sambrook J. & Russell D. Molecular Cloning: A Laboratory
Manual, 3rd ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2000);
Ausubel et al., Short Protocols in Molecular Biology: A Compendium of Methods from Current
Protocols in Molecular Biology, Wiley, John & Sons, Inc. (2002); Harlow and Lane Using
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y. (1998); and Coligan et al., Short Protocols in Protein Science, Wiley, John & Sons, Inc.
(2003). Enzymatic reactions and purification techniques are performed according to
manufacturer's specifications, as commonly accomplished in the art or as described herein. The
nomenclature used in connection with, and the laboratory procedures and techniques of,
analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical chemistry
described herein are those well known and commonly used in the art.

[0250] All references or documents disclosed or cited within this specification are, without
limitation, incorporated herein by reference in their entirety. Moreover, any section headings
used herein are for organizational purposes only and are not to be construed as limiting the

subject matter described.

EXAMPLES
[0251] The present invention, thus generally described, will be understood more readily by
reference to the following Examples, which are provided by way of illustration and are not

intended to be limiting of the instant invention. The Examples are not intended to represent that

83



SCRx- PA3 NTG e6-8-9-10 e6-9-10 SCRx-PA6 TPC e6-9-10 e6-8-9-10 SCRx- PA6
NTG e6-8-9-10
WO 2012/031273 PCT/US2011/050439

the experiments below are all or the only experiments performed. Unless indicated otherwise,
parts are parts by weight, molecular weight is weight average molecular weight, temperature is in

degrees Centigrade, and pressure is at or near atmospheric.

Example 1

CD46 Expression in Tumor Initiating Cell Populations

[0252] To characterize the cellular heterogeneity of solid tumors as they exist in cancer
patients, elucidate the identity of tumor perpetuating cells (TPC; i.e. cancer stem cells: CSC)
using particular phenotypic markers and identify clinically relevant therapeutic targets, a large
non-traditional xenograft (NTX) tumor bank was developed and maintained using art recognized
techniques. The NTX tumor bank, comprising a large number of discrete tumor cell lines, was
propagated in immunocompromised mice through multiple passages of heterogeneous tumor
cells originally obtained from numerous cancer patients afflicted by a variety of solid tumor
malignancies. The continued availability of a large number of discrete early passage NTX tumor
cell lines having well defined lineages greatly facilitate the identification and isolation of TPC as
they allow for the reproducible and repeated characterization of cells purified from the cell lines.
More particularly, isolated or purified TPC are most accurately defined retrospectively according
to their ability to generate phenotypically and morphologically heterogeneous tumors in mice that
recapitulate the patient tumor sample from which the cells originated. Thus, the ability to use
small populations of isolated cells to generate fully heterogeneous tumors in mice is strongly
indicative of the fact that the isolated cells comprise TPC. In such work the use of minimally
passaged NTX cell lines greatly simplifies in vivo experimentation and provides readily
verifiable results. Moreover, early passage NTX tumors also respond to therapeutic agents such
as irinotecan (i.e. Camptosar®), which provides clinically relevant insights into underlying
mechanisms driving tumor growth, resistance to current therapies and tumor recurrence.

[0253] As the NTX tumor cell lines were established the constituent tumor cell phenotypes
were analyzed using flow cytometry to identify discrete markers that might be used to
characterize, isolate, purify or enrich tumor initiating cells (TIC) and separate or analyze TPC
and TProg cells within such populations. In this regard the inventors employed a proprietary
proteomic based platform (i.e. PhenoPrint™ Array) that provided for the rapid characterization of
cells based on protein expression and the concomitant identification of potentially useful
markers. The PhenoPrint Array is a proprietary proteomic platform comprising hundreds of
discrete binding molecules, many obtained from commercial sources, arrayed in 96 well plates

wherein each well contains a distinct antibody in the phycoerythrin fluorescent channel and
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[0276] Whol e transcri ptone sequencing of nRNA from di stinct NTX tunor cel
subpopul ati ons appears able to precisely identify CD46 exon usage

post -t ramsorzopadmyal | y. Surprisingly, TPC subpopul ati ongCiaSaatl/osi4d@my s
appear to encode and or utilize the sane CD46 transcripts as their nore
differentiated progeny; TProg and NTG cells. Neverthel ess, know edge of
whi ch transcripts are encoded in the respective tunor cell subpopul ati ons

may hel p | - . i targeting the CD46 protein ressed
on1ic publtpic Rl ERRIR ot n| MEEAR ERGIAES sl ehdfr BAPe Ph0F VTR St rce
Var i ant sThip alTemsior thaidetemtinatgnGE Expréssion ¢dveld 0Ok lantR@pwf aitdresnim 4 0277] To
determ ne,whether the identity o 6 splice fo observed.by SOLi D whol e
transcri fﬁbgﬁ%ﬁ%@& ﬁ’éﬁe ‘?Cﬁeé%%?fe%é”? {X\m?%gﬁf afp“&%llu%g% 8%‘%{%%”{5 Fg[sioﬁ Slfm%’é‘ilcfn of

popul at i osisrelesmitatiesdid nanpHyEoeryhifimeitnhyls. FAGS tht PhaloPRNA M Swdsseddihed from

| ysates using the. asy.Plus. Mcro Kit (Q agen, ]lnc,) after storage in

R T2 P usC BN DA e o BT bGP ol finfhs Epasn othe

mer capt ogit ANdjj @tl.-700E. DaRiBLéthal. CAON Yind Diga échavmds | Misab@sease bewiienngeni zed
using a Q Ashredder  spin_col um (%a en) and genom ¢ L was_ el i m nated

usi ng a GEMNRORIEA Aesiy Ryreferneii 15 &RHER) dbpts Rosthle i ¢ffschavandsriyfy Misvam ut e

spi n col hkets@nd QbketuBnlyOt Sthte BN vra mﬁ'r\s&m}mgm thrRbAel ENPop@SiES Wigd usi ng

RNase-free water. The isolated total RNA was quantified usinhg either a
NanoDr op&itgGticdsert r ophot oneter or the Agilent 2100 Bioanal yzer, using the

RNA 600007550 KjAEcc@@iﬁQ&ﬂlg)gge&quﬁﬁiﬂ { ARy Rax ARt 9@@@5 %Jj%é 6fy QgyPf total

RNA was reverse transcribed using anta gscri pt per x,yanc]3 PCR
anpl i fi cir henamamosondersteddin{nBupe campeoalised gnieg the 7@@om xteearsegred fiom rhicai n over

40 cycl e j | 4 | I ase. Wt Forward and el4
Rever se gl B AP SARGE bR B ELRSE s Mot R RS 836 P00
2) were desicoggegdcozymatit dizestoonsbnived (SecoiosexampiegU SHeN AO@099d 1 ¥ avhicarid s,

Exon 6 a 4 iLng. | _t.eqgrate Technol ogi es’ PriperQuest and .

a ' goanarsubiustiBady DS I0@LEE O SREL 0% Rpe BE RERP A & erast
100 bp Dbthh hisdbier (péoelB aniBlativeqvd. oviieng:liaimpthe pomedtioansurfREFprpeduplessiover e
purified usi th ACEN. Q Agui ck P urification Kit_ and cloped into
pCR4- TOPS ?/%e@tgo r c.eﬁ'P%;{ﬁg%gllﬂgﬁ? %8?? C(S’f“"f%éﬁéré%t?rbzfm%gndtWéﬁflcﬁg?? BIJr‘ﬁQd usi ng
TOP10 cepdpalalid€P®IdrAsgdcdizhing ud df theoPheleRiR REiaf gllowdiMbt the 8N iderditdatidl oni es

were screened by PCR far the presence of inserts. The plasm ds contai ni ng
correct ‘i’frP§%tF‘f’§g‘ifi‘B%gerF f BrOER§CY %‘BSQ%E‘S@N& I d&Fri TP ANAEpues cqlls ( orega

Bi 0- Tek) ardnGnseadmnesd wish NGlakd fAMINTA SRGUBERID BroR{dbd RS $he rERAVEDR] APid
et hi di um brom de st ai ned gel showi ng CD46 exon 6 through 14 anplification

pr oduct sCHRFGIFIEHRB Phiugwr P&l subprPaadians ¢ areswerditienss 1y SorscifEreEll sNfxet unor s
is sho rbt@inlls:J £& partdula, @éing-w(tﬁ:ﬁé):ro@é}féogs e(x?g%é%n acfbst G} t%&%eﬁ%bé%ﬁetﬁ%?ﬁr was

depicted in |lane L, and no tenplate control (NC) was | oaded |
| ane. UpBlevifepthatsorgon pd traprlantyinaef distnal and aighly, pugibii twaer gsliri fi ed and

then cl ofhdullhionEXBre8R AoVl @{d%@rf@be%?gﬁgt@aﬁr%mr%ﬁ?@% wer e

pi cked and I'nserts were Ssequen _using Imers, as descri bed
above. Spwwinticomptopmisedheice thierdy yadilitatirgche pisesampritiof weethérrIe \BRE etrintrod incel | s

cont ai ne .9 11, 12 and 14 (323 bp anplicon representing
vari ant F%‘%&?’“@}iﬁ%"r"éé@‘&%‘ﬁﬁ mary transcript confirmed in CR11 tunor cells

cont ai nel@2&4onsTI§, tedy er@ichib@ js ubdd syh@nyanalistydwiiBi6@atig @Hpiridoneans eprtas giald ng
vari ant D

v FI,.G . 50) . Secondary transcr. pt re detected and confirned

o be prsgit eGP tper BN B R 0B o R RS BT e BEHES her e
barel y vhsithitiag byinginecdidapalatiol. Féferbly, entidNAg kdfamtolnteasTty dgpacshtdNd 6y cel |
popul atigns fro SCRX-%4 E‘%’X t r I|ne re al so lified and sequenced,
denonst rag’tolltr%g?%é%]ﬁﬁ?%‘té i Lahgut %ﬁ%’) IbP’i"h‘?‘it 3%0‘” &QPF %P?grg)r Fraridhar 39% ¢hhe
var1 ous dndffe of cell in a population of cells as compared to the starting population of cells.

[0256] As used herein a marker, in the context of a cell or tissue, means any characteristic in

the form of a chemical or biological entity that is identifiably associated with, or specifically

found in or on a particular cell, cell population or tissue including those identified in or on a

tissue or cell population affected by a disease or disorder. As manifested, markers may be
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cell subpopulations (FIG 5C); neverthel ess, variant usage confirned
observations in the whole transcriptonme SOLi D3 sequenci ng work descri bed
above. BxORLE/B1ZJRT- PCR with Splice Variant Specific PPCREIScAnobE3ISets to
Determ ne CD46 Splice Variant Expression in Bul k Tumor and Enriched Cel
Popul ations [0279] To nore quickly ascertain the expression |evel of CD46
splice variants, specifically the usage of exons 6 through 12, in given

cell pop apd/ or ue sp i mers and
Y R e e S R e T v
real -ti neellcpuefmctel amaganvthatmfaiaﬁdm Rer ()Efeﬁznnﬁbly elpaskedafy sheefic @sipgs (ve, FAM

Cpaci 11 oTEp| 608 <ol e ERRE RS it Porchr T ng ot SHGd bRt 1)

qRT- PCR praofae@@las niche). @tefér@lﬂ?tsuc}dxuﬁﬂkl:l@aieg)rmink Sinll hofBgtefelBlyl pirkat 88 - FOr
exanpl e, a FAM | aq@p robe was desi to enconpass the exon 8-9
j unct i onCPIRAT (9 2 leﬁdﬁfagﬁ§§r9ﬁ@r 'i’}g%l@%”’B%GCE‘IF%{WPWB%WEEWH Hepagrekons 6,

8, 9 andmifkef &E¥&nYiar dfaRy mofeculPfuntybn deduface or whthinh @NGnckRidChGovar i ants A

& B). Simlarly, FAMIabel ed probes were designed to capture the usage of

exon 6- 9limHed (9 Arotema (PePHEES and aplupaprides).\ipids rahysesrherides arsisiciasids and i | i 7| ng
exons 6, &ofe! dE%ﬂl&%@no‘fﬁo‘l@f@aFmgk& &%ra@l@ﬂst@s oﬁtrzﬂﬂ%%(%@ A S | &

J) could also be quickly distinguished and quantitate
[ 0280] Si 9 $hape, sige.dad audens ¢ ¢yvendasimc ey Exanples,od fpicBenal menpkpe@@mmtlstme dat a

from 12 &qgﬁgﬁfég@k, ggg%&ewﬁ%ﬁegwgg@g&h%@@L%Mfgag&w SubdtG eg'da*bng,b 6 exons

6, 8, 9 an exons e prinary
vari ant ws@dorais of heclyrgjportictilpr dyfes.dol aamptediut tatiipried (d-'dx@lusxﬁ)ls OquvbhhllM'lm e

transcri n en ture transcripts,
as descr?){)egglg ﬂﬁf@’%@%ﬁe gld?egarté%gaggéndg%oﬁg%s@% Eﬂ{} ? lf{eﬁengatF aﬁﬁ% paig Lg?{scrl pt
usage i sligag, lvglrla:msjcah&lsarbd atphese exfpessat frcgeraeesmktbxygma(fbMQm@beQneﬂoner

t herefore su the pri.mary transcri orit

col or ect&i" f" ?’gth&ffi{sas\?afﬁm i 1o ‘ﬁ“&ﬂgiﬁ’l Gﬁ%le‘ﬁtaf‘filsiq“ﬁ CEREH! é“géﬁe 9 and
10 (vari ﬁp(brteh:gera:l‘idtoﬁhe &lland 1t§.ﬁar(sm@p’tloamésuﬂl)1g\iveme pﬁidﬁ@loﬂroe&@ﬁéportbﬂﬁro&:ﬁx

pr ogressj vel Iesaer deﬁ{&ee\éﬁ res ectlvewf E m)g ‘F‘%I ents (FIG 6). One
of twel vBASAAPE BEIAE 7 BBHEH WP FCROHESENENOH-8% BhUSeH AT IR ﬁrséffearﬂ‘aén?ﬁ?l mer s

( SEQ I D h@sot 18nid t6 AgGestRDréhiat etk RhSmRNIRIIE Bt @Xl@ﬂaﬁce%cn& adfthe10 were
t he prlmary CD46 transcript in NTX tunor |ine SCRx- e transcripts

encodi ng1 ¥p46 exons 6, 8 9 and 10 were expressed to a | esser extent.

Surprisimaby, theseafatensanf ot AadleShehdfR ih helddBe AP Y Gk amRloeseisUggest s
that the primary CD46 splice variants in colorectal tumor initiating cells

utilize RIpulalen égo ri‘s“i’é’le BC pheapiipa)anepoagiyaparkaor epmbnasion 6f mgtkegyrient 10y
(vari antpeRked %%%&@mz@%@nﬂf? s@ﬁa{?ﬁb SERRE bYeRRR %?@Eg% dc\é’ltltog%%fﬁgg[ﬂah tIh ating

capacity in both colorectal "and pancreatic tu ecl
exon- exoipe§ifinembasiigens, shegaprberaihpyotypsagia pail @ﬁ@@mhng)trmehatm&@epctommﬂ bei ng

express &&cllﬁx;oﬁHéJtl £ GF eh%gs}%n%? gkcgmlilg&‘t A deélP 1 205mGxfs. 6-9. and to a
| esser degree exon § ons resen invarrants B, D and F
when exdf238 i sThalss dﬂﬂtpl ln(ﬂ@chrowﬂl)mcogmee that gemesowsomarlam@mmeedbama) Ihaml:l es
that m g oxin_ar X 0:1 xic,T-cells to
tumor 1 e ataEE B aSd PomtFlopfol e - b b HEP bt
Expr essi tnmonéell@[ﬂdiﬁ)pulanﬁ)se r]rpthmrysp’&trm&mﬁmry’p:la&&r stem cell markers comprise OCT4,

Nanog, STAT3, EPCAM, CD24, CD34, NB84, TrkA, GD2, CD133, CD20, CD56, CD29, B7H3,

CD46, transferrin receptor, JAM3, carboxypeptidase M, ADAM9, oncostatin M, Lgr5, Lgr6,

CD324, CD325, nestin, Sox1, Bmi-1, eed, easyhl, easyh2, mf2, yyl, smarcA3, smarckAS5,

smarcD3, smarcEl, mlit3, FZD1, FZD2, FZD3, FZD4, FZD6, FZD7, FZD8, FZD9, FZD10,

WNT2, WNT2B, WNT3, WNT5A, WNT10B, WNT16, AXIN1, BCL9, MYC, (TCF4) SLC7AS,

IL1RAP, TEMS, TMPRSS4, MUC16, GPRC5B, SLC6A14, SLC4A11, PPAP2C, CAV1, CAV2,

PTPN3, EPHAIL, EPHA2, SLC1A1, CX3CL1, ADORA2A, MPZI1, FL.J10052, C4.4A, EDG3,

RARRES]1, TMEPAL PTS, CEACAMS6, NID2, STEAP, ABCA3, CRIM1, ILIR1, OPN3, DAF,
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[ 0281] After docunenting enhanced surface expression of CD46 on TIC and
characterizing the exon junctions used to encode for CD46 in these cells
and tunorwQ0r/ex6ri bed by the previous Exanpl es, evi dectaseas/osaaght for
corresponding increases in the CD46 protein in simlar tunor sanples. In
this respect, reverse phase cancer protein |ysate arrays (ProteoScanTM
Arrays; Oi Gene Technol ogi es) conprising 4 dilutions of 432 tissue |ysates
from1l r e r e

pr ovi dec Aoy R EP: S o PRSP E st TaRe A UARFL ARG RS BECTURIF
TP53- oveNBQp,rFé‘éEHloNMr(ﬁRMVIBbyYéh ISR NDREB3, 1120005 2 TMEHBAGFIPY ORei n

pol yo onby PHAYPEa ¥ ERBRE I Tp T Bip iR At a R Ak dM B i efe "o

nmouse noabe| ©Inalcmemm@dgzm S5CD3%20DA4, @DExanph M), bxloRY) dgene ] agai nst

et oot 1 ohPFERgECOTR P dbit ol o Chrbiion ) Sl SerukBEr e of (e

Pr ot eoSc&mu&mb@g sc al SQ@IUS PM]Dt T 853001 Usa Rd7,837,608 MR ILES PORVEIAdotn4a
digital inm scanner usi (géBZ Scan2 java Software

W t
(http://t%Ge! ?ﬁ7\9n%0§040|27%<§9rp%91940#%%éﬁ BRbt @p%%éé?ﬁh)(’ft“@“iﬁ’uéWFP‘Wm?éot

i nt ensi tyerelmg&%&rm% 15 e 2pREciiBe S8 ARMVES o Bth&e SNOMI Wile FilcfdEed AN C and
FIGS. 8A-C, and indicate tha{) expression of the CD46 protein is upregul ated
i n sever BrengPrint dyiapdesciihest aboypes. More specifically FIGS. 7A-C enploy a

pan- CD46;a54)i bodiitaAy SRAHiNR & M@lesgfcewrf%e hgﬁbtgq ngﬁazfﬁme@‘tﬁcmemr e

adj acent tissue or tunor tissue from specimen rom patients with
di f f er entter geftsrof cgrpanstufior eypes ipeludaEDA4" (R S iP5 CIHEB 06D 1831, t i pl e st ages

of di seagfsy Kkt %’ﬂM*cEMESFD%‘“C%%QC@&Ca’Eﬁl{%@%&h@b1?%%55 wi th exon 10

of CD46 to show éxpression’levels in varlaous Data were
gener at edD&8 aB34T rGDjéd GIGIREHdCPepioesEaDedd a§DaWé}D£qESm XED2VYitensity per
spot (sp n he | i .ne for ea res he mean
f or specgirgnggg i§n %%acsﬁ? REEGory mf%]fggf%ﬁ%noﬁpef el nar%x%?‘%nslgl B ar?rgee 8t ect ed
usi ng a pampEDdéuinbirhedyl., QBMA}uprzeébgmdaleng 200 gMiD: W 7868 etnhéj $.BgJ.on

encoded 1-6 that. is.present, on.all. known CD46 spli.ce varjants,
appear s 2(?68@2 %gjé’rﬁa%o e‘?l%év‘étsé‘g“’m?r ds}l?Beéléfn iSRSt PE eéqng? uﬁ?ﬂg gﬂfé i'fens,
especi al fhy aft Wilp afpreidts thad ihirkStpageoty pés slich @a @ sd dxlefapliffd) imntelfately osh 010
expressi on Iagvel S.on. tu rtarsﬁlgg}gll es from pancreat|c_ cancer gatl ents with

the neur SefadirSoRuncod W SNyt Fralvais 2t cellvartye &gheidusiie | e FI G

7C showscHahRteB X D%, pﬁlﬂy%va{rﬁthncamﬁ&:w@m @éﬂaffdlp@lﬁtl&@'?&%rtmti ents wth
t he di sease at di fferent st Simlarly, nore selective antibodies

recogni ZiMsEhOT BIEt & ﬁegfgjgt() Frsrinyprd - m"%‘&i ¢P19 GP3hardertiaple R0k Exanpl e
15 bel oWy iRl Gidnlyr H&thﬂo?@r?egustl)y e@késselﬂ‘bn%@rﬁa&%ﬁﬁz{n& Fﬁhl%an @(ﬁ%@tﬁle(d(? or e

specifically react with sat es | ate stage coloréctal (F 8A), ovari an

(FIG 8§)re@h6BBanﬁ%§maiémldémg @b‘*%tw&l el Iyngrierear pa,ncmﬁ@)f é’A( FIG 80
versus nﬂél%m?@b@?’?@vaﬁdé@@?’) MRS QY §hd e'cE c&ggﬁmﬁhmo} 0815 Re n%afﬁks%@' pan

anti-CD46 anti body, "the spot dénsity an standard devi ation a nor mal
adj acent whithes the temppipesmewsy keing agaly fadoeant pymary\petienihverer ppeseshs WIGhIA]w CD46

exon 10 Ean&l({ehgemk é@s S 1I N29. These results suggest that CD46
protein ‘expression 1n gbove mentioned tunors is upregulated in cancer,

but m ni 9&60]i n Pan alajwrtmﬁ@& 1A ﬁﬁi@}rﬂﬁleszecydmwyé]amdqmmmhe;)reftsmardvat| ons in

oY e BB D PSP B BRSO BT R A PAURT BBy ' ™0
Exiatlrrpl e5sh|sw§)wdn@dlﬁm&oem1rs elssiagaem zgelﬁmdgﬁ:zah pltms @?erbﬁaﬁd bdck\gr?tﬁfd%stalclgi}%otenr :c ched
cell populations in ore .a ic tunors a surface
expr essi SHYRecoqud #of Il?ﬁdlé Wnt”bﬁ‘ﬁrgF ﬁltieéjla}ESt%ﬁ“i s ‘Bés FPEGEALT Bn, it was
deci ded de@erf@e28 ki€ the GIEN-ISBTHARES MBiol Baihd GiRul isldibflakeaad t}hdbdlmlaglen@er ation

of anti-CD46 antibodies. Exanple 9 Fabprication and Expression of Sol uble
cD46 Condepllct sCells with negative expression (i.e.

-“) are herein defined as those cells expressing
less than, or equal to, the 95 percentile of expression observed with an isotype control antibody
in the channel of fluorescence in the presence of the complete antibody staining cocktail labeling

for other proteins of interest in additional channels of fluorescence emission. Those skilled in the
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[ 0285] Three sol ubl e CD46 constructs were nmade using the D, F and J isoforns
for use in generating CD46 nodul ators and characterization of the sane.

[ 0286] Fulwol2erg3i27®RFs for CD46 isof orm D (conpri si ng ePomas2016/05@342 and
14 of the CD46 gene; equivalent to the coding sequence of NM 153826) and
isoformF (conprising exons 1-6, 9-12, and 14; equivalent to the coding
sequence of NM 172353) were PCR cloned into the pENTR vector (Life

Technol ogj . i : . . ' i ng
doronst rat ! 1RLAAIA OB IR of BT Rl BV s GRG0 L H B RSN €
NCBI Ref ®auss OMKL &7 F3E3J), staipirig € cllheith sxyfression Rraateo fen deritsiipreentde sf ngl e C >T
si |l ent Lon within.the.open readi frame at | eotide +822 (where +1
= the " pr?gﬁg@%ygeme PArEREe f&"%‘}%"? ‘gg’&dX %}%&}%%F@%ﬁ%ﬁlaﬁ%f@ & full Iength
open r eadhsogpetinbore afolierdiDd€ired af Ypositide’{ @.oiph)i Asrgfimddainlther® areByarid@y 12, and

14; equivalent tq t cd f. NM 172356),, was, cr.eat usi ng splice qverlap
ext ensi o%OPIB%ﬁéo?fs(%ﬁﬁl?ﬁ{%a mf"i%sf @Pﬁ%’@c%’ SIS P ?‘%F@rgsﬂﬁg(’seeqlﬁe)rf‘é‘? ng was
used t o gaBfily defifeanethosy @1InwitAdbiciicdBRpresivhabov@nte 931 gehniils @bweimiinel cl one
beyond the silent  nut a%on. descri bed above

2012/ 031 JEIHAS B A 58ty PP St aed “{\s{\géb%eﬁ&n@% devation@éheul ar
domai N (&erdeh@BoEehessibn bHRHRJ WiHheS i 6 codfdl aRibsdVediey RERVID aaels

in-frame with the nurine Ig K-chain |eader sequence and a 8X His tag in the
pSec- 2- HPGFUretesived thove Feltnnd) deghesxpression (b 'B) wanbe dtined prbgsespibode
CDA6 pr of,h BSscik@bprfdioWabdVetiRo TR £t Nt eiThedalsido @M@ YQink{hsidPdn UP to the

transnmenbrane donmmin for each isoform (corresponding to resi due 343 in the
vari ant Botyrofanfra)antippdy aphisikaten g puctiandopdrde vigboresbavedic By poRntifsialg t he
hi gh fidglid.y i ' Tech: ' and were
cl oned |§Jtp %&%ﬁﬂésﬁsgﬁé%gﬁ }SUTMI1 Iﬁgﬁ%{ﬁiltprgl%Aﬁ stﬁ) gelglﬁgéﬁ%%(ggh%go(ﬁi&gg@g%ﬁ%% ogi es).
HEK- 293 Tdesesiitied abwee In pthersindatinentsrtbn?d qretcentilpinta ptefi@alpy hsniedss 2ncodi ng t he

differen %)42 i [ - et ?Rd rotei ns fused
to a hi S(Eel |Cnem?g(éhtcv\%ﬁ%%[ﬁG%I?%ﬁéogﬁkgfﬁﬁéﬁ&nggn r %rstgggflgarecee T culture
super nat anbslinugitniye perpintileghayalfef grevtdryhand9¢eom. Proteins were further purified
by size usi hr onat ogr.aph sing_a_Superdex200Q colum ( Heal t hcare)
in phosp@g@é bu?@e“?%x A P%@S ?%ég ©, 2 3/??“%%5]% esogﬁly%orégggevseé’quences
for the expsisivn ngs gaaally tetvs bdRdfindsin(nGER detriaed Ning EEMgeonirs] ( SEQ | D
g-él 6][-)-0?% %‘1(%%%%%4 (%l](':\glag% ??9 &B4J5\|giprels:sl"on ?'Nrase es%gctiallyol{etterrlogle%(g Iinattuglloys cf?zglve%w'

AQPACEEPIrIr Ml ol St RN frl il BDAREK YY), Rith Aktikldt Cell &ibpopulations generally
DRNHTWLPVSDDACYRETCPYI RDPL N%EANGTYEFGY_QVHH CNEG 101

YYLI GEEI {oROEpIREEY AT AR PR EPpbprarinerHiripeetvely (FIG. 1B).

Example 2

Demonstration of Enrichment for Tumor Initiating Cell

Populations by FACS and Transplantation s

[0263] In tumors where there was heterogeneous expression of a particular protein of
interest, cells were isolated based on their high or no/low expression of these proteins and then
transplanted into immune-compromised mice. Surprisingly, it was observed that most distinct
markers identified as heterogeneously expressed using the proprietary PhenoPrint Array did not
demonstrate utility in enriching for tumor initiating cells. To determine whether colorectal and
pancreatic tumor cells that have high or low cell surface expression of CD46 were enriched for
tumorigenic activity in immune-compromised mice, respectively, distinct cell populations were
isolated from NTX tumors using cell dissociation and FACS techniques well known to those
skilled in the art, and then transplanted at 1,000 to 3 cells per mouse. When tumors reached 800 -

2,000 mm”, mice were euthanized and the tumors were removed and dissociated to a single cell
g
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151 FEYLDAVTYSCDPAPGPDPFSLI GESTI YCGDNSVWBRAAPECKVWKCRFE 201
PVWENGKQ SGFGKKFYYKATVMFECDKGFYLDGSDTI VCDSNSTWDPPV 251 PKCLKV STS
STTKSPASSKEGPRABYKPRVSMNVRGYPKRPEEG LD SLDHH 301 HHHHHH+ @DE#AR2Mi15USEQ | D
NO 10) 1AMLLLYSFSDACEEPPT1LAMELI GKPKPYYElI GERVDYKCKKGYFYI P 51

PLATHTI CDRNHTW.PV SDDACYRETCPY! RDPL VPANGTYEFGYO 101 . . . .
MHEI CNEGYYLI GEEI LYCELKGSVAI WSCKPPI'* G%E?f‘?ﬁgﬁﬁﬁn%%&% C%%ri"te“za“o“ to determine
HTFSEVEVREYh DAY YSCRPARGRDR RSt sSHST thY GGONSMIMNERARRE wikh tEKAASKGREPYWAIENGKQ S
GFGKKFYYKATV MEECD. KGFYLDGSDTTV CDS 251

NSTWDPPVBREL K8 S5 P PREIBASSASGPRPTYKPPVSNYPGYPKPEEG 301 | LDSLDHHHHHHHH WO
2012/ 0312003RCT/ WSHLEL o4 3 el If those(cS€dirhdatINB lankd indichte that the indicated

AVLLLYSFSDACEEPPTFLANEL | GKP| CRYYElI GERVDYKCKKGYEY!I PP, 51 . o
LATHTI WWWMM%WW&@W@%@WM (ESA)-positive,

HFI CNEGYD4GEER [ls YoRdidtéatly. Wét@&@ﬁb@l?ﬁﬁ’&b,&mgﬁ%(%ﬁéd s MEMhikE¥ldR. AV TY
S CDPAPGPDPFSLI GES TI1 YC S V WERAA PEC 201 KV, VKCRI TVWENGKQ S

GFEGKKEYYRATYN ERmraeF YR PSR 60e e ctegtc cancer: CD324%) to do so efficiently upon

STVDPPVP oSt e ATRASSFRERT VP RMENYRGYPKPEEG 301 LDSL DHHHHHHHH*
Exampl e 10 neration of CD46 Modul ators

TABLE 1

Demonstration of Enrichment for Colorectal and Pancreatic Tumor Initiating Cell Populations by
FACS and Transplantation into Immune-Compromised Mice

Colorectal 500 celis 51-200 cells 3-50 cells
SCRx-CR2 D46y 3/10 30%
cnage 0/5 0%
SCRx-CR4 ChD4agH 3/s 60%
CD46/ 0/5 0%
SCRx-CRS CogeH 19719 100% 12/14 86%
Ch46 o 210 20% 145 0%
SCRx-CR7 CD4eM 12713 92%
4B 1410 10%
SCRX-CR10 CD46H 4/10 40%
CD46 e a/s 0%
SCRx-CR14 Coa6h 37/45 82%
CD4BG 3/20 15%
SCRx-CR16 CoAGH 5/14 36%
D46 0/5 0%
SCRx-CR21 CD4gH 2/15 13%
CD46 0/5 0%
SCRx-CR33 Chash 4/10 40%
D46 e 0% 0%
_ CoaeH 15/23 5% 72/103 70% 14/29 48%
SUMMARY CD46™ 1/15 7% 5450 10% 1710 10%

| 1,06(? ::elv!s N

500 cells

vzg{;ceggsw

iﬂn cells B

SCRx-PA3 COoaBN 13/14  93% 13/26  85%
Co46 Mo 2715 13% 1715 7%

SCRx-PA4 Cogeh 8/14 80% 3/5  60%
CDAG Y 0/10 0% 045 0%

SCRx-PAL4 cD4gH 4/10 40%
£Dagle 0/5 0%

89



[ 0289] CD46 nodul ators in the formof murine antibodies were produced in
accordance with the teachings herein through inoculation with CD46D-His. In
this regawo 20tewvse273t rai ns of mce were used to gener at e Phirgis2@ffosoase y,

muri ne, nonoclonal antibodies that can be used therapeutically to inhibit
the action of CD46 for the treatnent of hyperproliferative disorders.
Specifically, Balb/c, CD-1 and FVB nouse strains were inmunized with human
reconbi nant CD46 and used to produce hybridonas as foll ows: Antigen

[0290] M ce were i muni zed with bot h EXA@plet onbi nant fusion protein

conprising the extrgcellul ar portigdg of CD46-D-H s from Exanple 9 and two

synthetic peptide<* dehnopalatiop sh{PAe Epmer Wigating,Cellsrmenstrated | ocat ed

wi t hi n the exon- ekemoy Berpeiuating GhpabilitydycSesiabhRabsgzedn NI NldBst h pepti des
(21-22 aa length) were synthesized using solid-phase synthesis (AnaSpec,
Inc.). TR6AM nwHileittk 18866 e el céBerd@Rbidde sul@FaethifNating afdD46 Risteei n is

as follows: Exons 6-8 junction; PKSLKVSTSSTTKSPASSAS (SEQ I D NGO 12)
Brons. 6. SHHLET b TeSRET PPV RPSRIPE CBEL S NS TR Zat | of

[ 0292] MogselofRBRGha RahataptittRaches f&rdiHRAPronRERIvOEERBERE abIS k@ LRiGR: St rai ns
of female mce Balb/c, CD-1 and FVB. Mce were i muni zéed with ten doses of

a ni xt ur BMoF aReflifate wormasPlIatio Byt whighdp not sy seifgensenl spidy for each
| runi zatihi@nfedpln AT RN Rl OR W fohhs kRGR IR RABhs A Beild _pﬁo_%gniid.r gelREr nouse)
via footpad injections. The i munogen m xture was emnmul sifired with an equal
vol urre oR)%@TERMRet@imia@ whetbetjagvenepulptionoe! GIAG splbcwisamore oGssrenmpiigemicof
o o miSg ISt ot APG R L STUE ARIOH L
postt] Veisglggnninﬁ?rangl&?ati\éf.rﬁliss\f/‘c():rq(Iled to the identification of tvgo ad{lggz)nal cell surfacg g

markers for colorectal cancer (CD324 and CD66¢) and one additional marker for pancreatic

cancer (CD324), which were able to help enrich for tumor initiating cells based on high or

negative/low expression of the respective antigens. As a demonstration of the utility of these

markers in colorectal cancer, for example, tumors arising from the transplantation of ESA*

CD46" CD324* CD66¢ cells (i.e. pl, passage 1) were fully heterogeneous and reflected the

parental tumors from which they were derived (FIG. 2; pl tumor vs. parental tumor). In contrast,

transplants with small numbers of ESA* CD46" CD324* CD66c* cells did not generate fully

heterogeneous tumors in that there were significantly less CD66¢” cells, suggesting that ESA™

CD46" CD324" CD66c” cells are tumor progenitor cells (TProg) with significant proliferative

capacity, but devoid of self-renewal properties. Serial transplantation of prospective TPC (ESA™

CD46" CD324" CD66¢” cells) and TProg (ESA™ CD46" CD324* CD66¢* cells) confirmed the

identity of these tumor cell subpopulations, as the ESA* CD46" CD324" CD66¢ cell subset

arising from ESA* CD46" CD324" CD66¢” cells efficiently generated tumors upon serial

transplantation of 50 cells (FIG. 2; p2 versus pl tumor), whereas no cells in tumors arising from

ESA" CD46" CD324* CD66¢” cells could efficiently reinitiate tumors upon serial

transplantation. To be clear, 50 ESA* CD46" CD324* CD66¢* cells isolated from tumors

generated from only 200 CD66¢” or CD66¢” cells, respectively, were rarely tumorigenic:

especially those obtained from CD66¢"-derived tumors. Surprisingly, these data demonstrate a

seminal observation for solid tumors in that ESA™ CD46" CD324* CD66¢” cells are TPC and

ESA* CD46" CD324" CD66¢* cells are TProg cells.

[0267] To determine the accuracy of the above described TPC phenotype in colorectal

cancer, ESA* CD46" CD324" CD66¢ cells were isolated by FACS as described above (FIG. 3A;

post-FACS vs. pre-FACS) and transplanted in limiting dilution: 50, 20, 8 and 3 cells per mouse,
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and inguinal, if enlarged) were dissected out and used as a source for

anti body producing cells. Single cell suspension of B cells (6.35X107
cell s) wewe 20129827 t h non-secreti ng P3x63Ag8. 653 nyel omaTaske13/0§043CC
#CRL- 1580) at a ratio of 1:1 by Electro-fusion. Electro cell fusion was
performed using a fusion generator, nodel ECM2001, (Cenetronic, Inc.).
Cells were resuspended in hybridoma sel ection nediun1supp|enented w th HAT
(Si gma #A9666) (DVEM (Cell gro cat#15-017-CM, medi um cont ai ni ng 15@6Fetal
O one | E&pSGHY{ 4y dicidpisson Wl%@ﬂé&%{lwﬁ mﬁa@ &n positigrerenst bringdchiaed a0 pi g/ L

gent am CidcesHil @inWi2er¥8 CRPFRS. bgrwk@ 2Q0ted id M: BUBRKRALR: IRt 1AM
am nopterin, and 16 ptMthym di ne | ated at 200 pL/well in twenty

96 ol | THGng e EAUE T Sawng AL fl@%]nézpé% TR was fonglly | b Atidmgllof
2X106 B gp BZ’\;}JS pﬁﬁchgg@otel‘f‘ﬁlséd 1H|c@1tnﬁmatgheco Qh@t,th%r fl?}% ?gg hen Tpllog%gﬂj 961%81%8“

hum di fied 37C i ncubator containing 5 % air
Scr eeni néefoed abpve lmmnct@maora has lmb¢@el§<ﬂ0W[1 mwsmp@dnm}me;ﬂs cdntmmmg i f t een

96 wel | en ELI Amcrotlter
ol at o6 Wl AR B G o B R S Pl s £ o
t r ansf ece¢regmpiiikacBi9igy metl das sitilail@ Oc nggdwe biirichforcambigeatcese bufTiydin ot £1280% S

i ncubat e overni ght. a ocked .w h 200 11 of 3% BSA in
PBS/ Tvvee%1p ?GB @g%v ket Uper Pltgtaglq?&aflr?%mm PEFT S A ﬁlreg?lélbb‘%/\é}/t}gegat% 1y each
wel | andfurthetibatoses Ifed’mlqhthdlfmmﬁy aﬁolaaamidenﬁra&tarmejﬁmurmghl'yrlaﬁn@le@t(ﬂﬁi vver e
washed V\gth PBS/ Twee tha i.ncubated with oat L{I - mouse |

f r agnent “VEFEET £ (b,g()p(‘:‘g‘ﬂ]o’ffgtmtéﬁc WY HOrER T & W‘Bﬁa@ yaren g&‘k?glﬁta 10n

| mmnoReselamlhgulms benee@biorigdnid @UUbRFRRLGIsWitoutr veth selSiiehal cabfigyp! at es
wer e devel - tetranet hyl benzi dine) substrate (Therno

o oty 1t 19289 T et et toa TG Bran e Fiehl POBS00  HB0e] Cot

speci f i cSulw&ruml@ Ipfe-];§éD3§l BB LIRS Fact, ARG LEELeWdehhd 0D 48N LASMhoWRAS!s
expanded in cel ture were re-plated, rescreened and serially subcl oned

by limt WH]gbe&?fI“&?‘i‘CGhPat’SPtS by Alnmating hottrnely patlieragye crhe(ie sBRIPRiang thebonal

popul at'@éﬂ§ré§66r§1b@%ﬁﬁ%ﬁgl%% Md%@&ﬁm%ﬁ&r(wﬁhﬂd) freezi ng medi um (90% FBS,
10% DMSO) and stored in liquid nitro mpl e 11 CD46 Modul at or

Char act el02o%t i oWhB9“PchY\R‘1®}ﬂf4§PrmaF1§¢rs[ 8@9161]5@:9&““3 the RhenpPontedraycdidsetays, 50 x
106 SWABQL eilde 4&13% (AL R intS uﬁﬁ@’ce 'fgﬁm\u%gs H%MFe%H XPIGRS hi gh

| evel s of human CD46) " were m xe |nese hanst er
ovary ¢ eﬂtar@a(dCEIA@%Drmel@,Ml&ﬂl@ctmk@xpmémstlm weurld GG td demiff iwal

concent r&%b%laﬁ%@éurﬁoﬁgﬁatﬁéeﬁé Hoc 29 TJPIr II:%pof this cell mxture was added

to 25 11 containi ng siupernatant derived fromdifferent
cl ones obtained as set forth in Exanple 10 in each well of fifteen 96-well
pl ates. The sanples were m xed by ggmm@e\é‘ortem ng and the pl ates incubated
for 30 mnutes at 4C. The %el | s were then washed once with PBS and then
stained for 30 minutes at A€eatpeRhgithrinotgsanineseptesnt 649 anti - mouse |gG

(Bi oLegend Inc.). Aft &he FrcaneryioDane Toslor Penpetuntingdledld with PBS and
counterstained with DAPI (4', 6-di am di no-2-phenylindole; to elimnate dead

cel I's fropialhe Analmpsicadt. ofﬂnep:@ﬁdet $tor@ celdparhidifm Seuhpd (esmas ’DIP(B)Fh@é’ Rethtivéiyh 1: 100
dilution of a CagmﬁT%hGI al I avai | abl e . nouse no cl ona i body

(VEM 2587 D LS R R e et PRt BT G e REaChEh | By
anti - nousdsthig @ chioaisteepyWwaice warahiyided wid SURRVCRY 4NER MYoolorectal tumors.

Once the mean tumor burden reached ~ 300 mm? the mice were randomized and treated with
either 15 mg/kg irinotecan or vehicle control (PBS) twice weekly for a period of twenty days, at
which point in time the mice were euthanized (FIG. 4A). At the time of tumor harvest, vehicle-
treated control mice bore tumors ~700 mm® whereas mice being treated with irinotecan had close
to half that size (~388 mm®). The frequency of TPC within tumors from the respective treatment
groups, as defined using the ESA* CD46" CD324* CD66¢” phenotype defined above, was
enriched 2.5-fold in tumors from mice treated with irinotecan versus the vehicle control (n=7; P

< 0.0001; FIG. 4B). The enrichment for TPC frequency was not biased by the size of the tumors,
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[ 0297] Using the flow cytonetry protocol described above, 114 of the 154
positive hybridoma supernatants (out of 1,440 prospective CD46 anti body
expr essi nyohlytwasdae cl ones) were judged to contai n ant iPbodiSes 10b&B9
interact with human CD46 on a cell surface (data not shown). Anti body
screening by flow cytonetry denonstrates that nodul ators of the instant
invention may be used to effectively characteri ze cell surface CD46
expressi on_ and Eo i sol ate CD46 positive cells. anple 12 CD46 Modul at or

| nt er nal 3 FBH TW@%‘P%@PW&%&W“WBH%%‘V@%W&V pristricengPambebodi es

rai sed agaividilall{ERp RS 6 veIGEIBRREEd flle (FtRisy abi ity to internalize in K562
cells, which ex;llress CD46 on the cell surface K562 cells at a starting
f

concent r §476n offhe gevapbsesiafepsdhat bpths RS pnd dighilyoprplifgentize BPioe kel papiutatioruman
TruSt ai ne;(;ﬁés@ keRendd incrpc heti g;&%lcgﬁtfc}%ﬁ%eﬁtm QRMILGRE %Wegtmeﬁﬂg a?lgl ut ed

to 5x104 cel per condition. te sarrp es were t en stal r 30
m nut es WQ%@MNII&F]CQM [ Qﬁdi@lymé@but@iamehgo Soeénmert aow thatecardncn ahd xesisane of

50ul. Cel h % at al

bovi ne seortﬁt?’%@;m‘iSt J&S}E& fer gg”s&%r? lnsgrb\sggIﬁz)%na&l %%’nw W@M—Wﬁ?ﬁ &8t erove
unbound pancicbiadyrigiThich tstt gpinpasgeifi ohd gnmedx;hyssmnscemld el stadiad movd didseydyk ey

anti - noug

64 h
nashed a eguéar‘flcﬁ?gq e \Zh(glé‘ r!msBro%glag 8t iggbegta (s uérﬁar Cte é}%p%galgﬁ%%gﬂhgglei Sﬁﬁng es were

i nt er nal nmtgenmtmndeqmamd@/p lftédral bow ne serum |scove's Modified Dul becco's
Medi um). [0299] To al |l ow i nternal i zati on sanpl es were incubated in 5% CQ2 @
37C (or 4C for the control) for ley ernalization was then stopped by
transferring sanples to ice and addl ng "BXcess ice cold FSM To renove any

sanpl o5 wer o treat od v O onf PEARAFRE B RITeiE oo | co
Following this " acCH%SPllqs'Vqu@edlﬁlmoréhnpﬂte@m&@@l Pashddnext ensi vel y with
FSM resuspended in 150ul of FSM containing 2ug/ m of DAPI, and anal yzed by

fl ow cyt @agery. Sheyl solgekhl GEReaTREY] (RayORU &mogkxgmuﬁtdperne&htﬁd(sck&MﬁPti body
internali whi ch otects the fluorescent COI’]] ugate from

r emoval "?igérﬁ(’?ﬁ%“‘:ﬁ%ll%g ﬁﬁ? 3¢ @e’&‘ﬁ?t%ﬂldtﬂﬁ‘ésa& 3dd§§‘"1“£ ¢ iprtemels. 1 vgre used to

i ncubat i mnﬁtevwmerspﬁnﬁ@ﬁrrm%mpﬁorﬁ&\d iRk EPEm &t ati gk f f?&rheﬁééé N@x n@3R0kUpon
screening at |east 75 of the CD46 anti body-containin i doma cl one

super nat ZAr¥ed a iP¢ N regind NG pdlspiedesisty, &’ééedﬁqlﬁé‘blg&‘ﬁ&ﬁéhly FragRyed NTX

super nat @ffoss BRQWRAFACPHOSIet bitn Blink 1e1nMHetwt€c%faﬂle& 1@% whdis WAL and 1 g&2b
negative control antibodies (FIG 9A). The exe CF:)L N149 and SC1.N71

clones, polrtedl g flupresencgapbriiadrest sertieg FAGS meing 6 }2Aani 6660 matkefsar  as
tib d f: t [ i
ant i bodi g3 iinthelifigl fﬁ%@ A ed'ih @Hg@?ﬁi?ﬂé\k ﬁ?ﬁsl%g‘(gglﬁgeqs E\]gélp Iﬁcg %{Fﬁa | ze

and protect the A 647 secCondary anti bo ppi N ese data
denonst rixsatestweag than sfoisd et -887C writl jubrdd (Upon @@W@T&toeq! Riaivastxtiactedisii@Dié spl i ce

vari ant - éﬂgﬂi LiNﬁasg? Rdedf §1t?§ﬂﬁ%@§’f§'@dﬁé gin)d&hsem?tﬂ}chgnesnana%uanalfleg ol hESent ed

on cells is able to in
Nanodrop (Thermo Scientific) and a Bioanalyzer 2100 (Agilent) again using the vendor’s

protocols and recommended instrument settings. The resulting total RNA preparation was
suitable for genetic sequencing and analysis.

[0273] The RNA samples obtained from the TPC, TProg and NTG cell populations isolated
as described above from vehicle or irinotecan-treated mice were prepared for whole
transcriptome sequencing using an Applied Biosystems SOLiD 3.0 (Sequencing by Oligo
Ligation/Detection) next generation sequencing platform (Life Technologies), starting with at
least 5 ng of total RNA per sample. The data generated by the SOLiD platform mapped to
34,609 genes from the human genome, was able to detect CD46 and provided verifiable
measurements of CD46 levels in all samples.

[0274] Generally the SOLiD3 next generation sequencing platform enables parallel
sequencing of clonally-amplified RNA/DNA fragments linked to beads. Sequencing by ligation
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Exanpl e 13 CD46 Mbdul ators as Targeting Mieties [0301] Targeting of a
cytotoxic drug stably linked to an anti body represents an enpower ed

ant i body wppreasie78hat m ght have great therapeutic beneCirtustan/opas? ent s
with solid tunors. To determ ne whet her the CD46-specific antibodies
descri bed above were able to nediate the delivery of a cytotoxic agent to

live cells, an in vitro cell killing assay was perfornmed wherein an
anti - nouse ant i body con ed to the ribosone-inactivating
protein ?éhgl ﬁa% %%P&‘B‘de ’g‘%g‘étﬂ?‘%’?d‘g S EEHFEYC WA RISH Faft ke actomeahthahodi es

vi a thei exis®uste E.ﬁnpleegltpmotﬁr@dgﬁeb)@r @ 50 yli6H rebdvQRSRerB@RUNI B fRO) UJAL €S O
internalize and kill cells was neasured 72 hours |ater by measuring cell

vi abi | i t FPreeayPnshariniiia tagscrigt loysd cxBessiop of proteysrin {hs|genanes: elheISRLeR3 i n
wel I's of prtf&6r wable iptatRe n&@ﬂlyaéibfeswgumpsbl@'@b@l%ﬂ&’ﬁ]?lﬁ{om%fielﬁgg)ée wer e

ei ther screened as anti bod %/ contai ni ng supernatants or were purified from
super nat SHicREENeNtY: ahpaietigthe gew exapolifcoyprigs basphsadly qu dhe restd cergrhgedraaiihody,

t c omic1oCdiIons S 1 X nera (Y)
respec Imgedtemsl i Bhobichei A Y70 ZAR: Ol 865 BAT AGNRDGS].

Targetin vortexed for 5 seconds, and en in
t enper at @mﬂ’@ﬁﬂon ohdifferenchadn waidéript daval exgessdical aslmlfaslddfed@dceﬂor@rﬁsferarﬁcet he

anti body m? of each .m

respecti Eozgﬁgmcrggﬁ m&“%ﬂ%gﬁﬁgg% ’élja?sPd con a?%]g%é Freov rraélgl §IIS F:V(I)tht fi n| ng 50
[tL of nBdLuMm plHtﬁamoeing/aamduﬂmddyhowmmgmmnmmtomleﬁmspmlbﬂrBwslysrenbablﬂgl at
37C for IIo th| i |on el.ls spyn down in

r ound- bo%t ulre%ga@ roxrﬁQtelY Stasrltjlﬁ fnﬁlzf \%&gh Célh'%’%/e 18 gﬁ@%f% it of fresh
culture mﬂcmnnwﬂaaaladmdromoﬁa@tewmph atﬂfh@vh@ﬁ:lthSTPeElﬁ)séthEIaellsﬁﬁllﬂ&at ed for an
addi ti onal d. the vi.abl e S re enumnerated using

el | Tt Cepiagel. Pt SmBl® et AR o i RE Reody 78 B Grulio n vepostis] Upon
screeni nqpaﬁﬁuéshﬁ uIDRGtBMEChAEGal. DplaralinsZdfReyuRMliADQEY fréh aResOIfiDs thel r
ability to nediate saag1 4 n toxin internalization and cell killing a

descri bePfatygy were gpimalized 45d dgniforgicd and fold rafies ealoyfted as és stapdandrnduste | n the
i nternal ré@tkbpﬂurﬁﬁﬁﬁg’ly,l CDFRNP b Rprdsioela€ neloBedably Mgl ¢n €Bhé™ &idhid1g i n

vitro, ereas the non-specific nmouse |gG SAP anti body control was not able
to kill tdinogulpiiqngas @Bﬁsureﬁh%%or@ﬁtéléwa@qr@ﬁg Ndanfumerdirdsedespifsttsingasdlaishg

anti -m@s@dWﬁafga@chn%ff&@ﬁﬁi ipaece a&ﬁe%glen 8f Be @PL6 pideiedi ate the delivery of a
cytotoxic toxin'to cells, for exanple, resul tlﬁ In the eradication of

CD46111 WeTils. Besiificantsenise @E:nraqemahtprasran@h@h«tnr@amrumres@élfr@ thesponsi bl e

for tU”Déiﬁféx%ﬂt%ﬂ%{cﬁfsloﬂr&géﬁ%écgr{eﬁ'ez&%”(? @ﬁ@&@%ﬁﬁ%ﬁ%ﬁc 9&%{@& %gﬁ%ﬁA' bed

above, nonocl onal anti cri erein grea
t her apeu&rlilﬂ\léyéﬁmg tiahgationi Ghitseqienwing the anmsbyptpmpaicﬁt MARANEK ahﬂscqqa@; @rtcasur vi val

lt\)/géalnd Cé‘hrl{ ﬁgﬁlflc?arnﬂ?lg@fltqnt%fthe ﬁ%t%mts '%%n?@ﬁc%ﬁed ima anICU laf cellsp%g WS gl wger(e):gs D46

other techniques that measure mRNA usage and/or gene expression entail significantly more
work (targeted resequencing) or are unable to determine exon-exon junction usage (microarray),
respectively. As seen in TABLE 2, an analysis of the CD46 transcript data obtained by
sequencing the whole transcriptome using a mRNA amplification protocol and Next-Gen
sequencing on an ABI SOLiD3 platform showed that the primary variant of CD46 expressed on
TPC from several patient samples included the use of exons 1-6, 8-12 and 14, splicing around
and thus excluding exons 7 and 13 (variant D; NM_153826) (TABLE 2). The secondary variant
expressed in the majority of TPC also skips exon 8, resulting in a CD46 protein varied in its
inclusion of exons 1-6, 9-12 and 14 (variant F; NM_172353). In summary, all of the variants
expressed in colorectal and pancreatic TPC utilize exons 1-6 and 10-14, but the vast majority of
transcripts also skip exon 13, which encodes an intracellular portion of the protein. The primary
diversity of expressed CD46 transcripts in colorectal and pancreatic TPC thus originates from the

inclusion or excision of exon 8. In contrast to other colorectal tumors, CD46 exon 7 was utilized
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[ 0304] Based on the foregoing, a nunber of exenplary distinct nonocl onal

anti bodi es that bind i mobilized human CD46 with apparently high affinity
wer e sel ewbed12/08s273hown in a tabul ar fashion in FIGS. 1ParamsdoiidB43sequence
anal ysis of the DNA encodi ng mAbs from Exanpl e 10 confirned that many had a
uni que VDJ rearrangenents and di spl ayed novel conplenentarity determ ning
regions. Note that the corrpl enentarity determ ning regions set forth in
FIG | 1B are defj g er Chothia et al &a [ 0305] For initiation of
sequenci Hy m??—iir?&r% Sgﬁt RigVIst rutosss atpeit s W Y BgeNML 17356

Technol ogh®&nipts GBR still SR offTarPRCIIAd varinsk ISk ALK (PARLEYS. | Ude(‘c%k&{h Hds were

purchased from Q agen, Inc. with RNasin were from Pronega. Custom

ol i gonucla&dy P'EFéE"e@\E? @%@IFHEW&%GOIP’W@W PrrRaagypaic semenqall TehpRprarténgh e s .

[ 0306] Hybri donma cells were lysed in TRIZOL reagent for RNA preparation.
Between 104 !lIL and i 05 cell swere resulsm@gd in1mM TRIZOL. Tubes were
shaken vi gorousl y after addition of 200 of chloroform Sanples were
centrifuged at ﬁ@“f‘ﬁ?“of@fﬁ“ﬁliﬁ‘f"é‘éely %@e%ﬁw b lrefosmaseCalascierad Srereadd to a
fresh nicrofuge tHB’@r Bﬂﬂet%métﬁ?@ﬁ% bx/%%% @PleuTgwaraﬁ@m@Seqmgcnmded Tubes
wer e shgkep ole perature for 10

m nut es peaalc| | et s

were wal vm Primary Variant Secondary YVariant I‘ert.i ary m
Variant

t enper o e R I S L LN R0 3 treated

wat er . ThSC@xe(ERtlyl’Rﬂ t he RNAaqeﬁQ-;lar ations \NaSedStmrm ned by fractionating
3!MIL in % ose gel . was stored i 80C freezer until used.
[ 0307] The%\(}iv ‘21%? A sequen e@mp t he hybri dSRﬁf]thpl ified with consensus
primer seSERspEA NTG f or nuridss-pmounogl obul i nepeaygy chains and kappa |i ght
chai ns were—obtainmed using—a nix_of —varabtedomain—prirers—one—step

RT- PCR ki 8CRECREIF G 0 anpl i 180-8PdOVH and VK gefr@-1¥egnents from each RNA
sanpl e. T@@RQ@@.‘?'M%‘G Step RIgBGH Kit provi dee%’\ﬁgg pend of Sensiscript and
Omi scri pt Reverse Transcri ptases, HotStarTaq ol ynerase, Q agen

OneSt epSEXX-PER Butkflamor a dNTPefrdx0 and Q Sol utebef9-1@ novel additive that

enabl es C [Tfrcati difficult 0., GCTrich enpl at es.

[ 0308] Re:géllh’f)'kﬁﬂ:lx es vvere‘% gallped t hat |nc|e§f§' 3 1.t1° e6 %}6 RNA, 0.5 of
100 ti M ofCrxOran Mmegvy chai re6s-9kappa |ight cbegbnopriners 6'5 g-ab. of 5x

RT- PCR buffer———t— T dNTPs; 1111 —of —enzynmemix_containingreverse
transcri predeCRI4 BRA pol ymer®s$9-18nd 0. 44 ofe&-T8InlkI ease i nhibitor RNasin
(1 unit). Sd’@ggg@@qﬁ@n i xt ureg 8Q@n@a| ns aI I 0@6 1 Re. fdaagent S required for
both rev - , am-was RT step
50C for SSCRleRAI'eﬁ‘PQBC for 1&6fﬂ-9ﬁlﬂes fol I owedetby 190 cycl e&éeﬁ—l(( 95C for 30

seconds, f econds, r 1.0 mnute There was then a final
48k ﬂgﬁlﬂgf 65958 &8):10

i ncubatl an 10_mi niffes
SCRx-PA6 TPC e6-9-10 €6-8-9-10
SCRx-PA6 NTG e6-8-9-10

[0276] Whole transcriptome sequencing of mRNA from distinct NTX tumor cell
subpopulations appears able to precisely identify CD46 exon usage post-transcriptionally.
Surprisingly, TPC subpopulations do not always appear to encode and or utilize the same CD46
transcripts as their more differentiated progeny; TProg and NTG cells. Nevertheless, knowledge
of which transcripts are encoded in the respective tumor cell subpopulations may help the

development of therapies targeting the CD46 protein expressed on TIC populations.

Example 6

RT-PCR Validates the Identity of CD46
Splice Variants in Tumor Initiating Cell Enriched Cell Populations

[0277] To determine whether the identity of CD46 splice forms observed by SOLiD whole
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[ 0309] To prepare the PCR products for direct DNA sequencing, they were
purified using the Q Aquick'mPCR Purification Kit according to the

manuf act werog/@i2zy8ocol . The DNA was el uted from the spiPeTasRatiosws® ng 50
piL of sterile water and then sequenced directly fromboth strands. PCR
fragnents were sequenced directly and DNA sequences were anal yzed using
VBASE2 (Retter et al., Nucleic Acid Res. 33; 671-674, 2005). [0310] As

di scussed above the am no acid _and nucl eic_acid sequences for eighteen (18)

exenpl ar FAUSRERIBBEEHERAR Wite 1P fagh EXRIBEFhinviiyingliseld poridatigpsiselped em NbXt h i n
FI'GS. 10Amord - AESREEERNBIWas (sokRdl R nNBareskd i le #RLds§ PRER1BRNEGE {Giagen

arrangenents and derived CDRs (as defined by othia et al., supra)” of
t hese antric.)plemeoragetin Bdiys Buféer $nipplieskttyhe mewfaturen ednyaining 1% B-abul ar form

fract i on LBl B TTE BRI TR bt e o i e Sutitdhcea
;:ﬁnt ai neql Mﬁi@idmingdéhmri a@ekgten}:é?ﬁigemgﬁr: nﬂfN/? ﬁ/a§iﬂ%ﬁlisﬁit%@ Lésiw %)I?‘%%ﬂfﬁmﬁll y
ere was .a stron ,as to .u of . - an -
genes i nc¥HEN L?ﬁ{}%@éﬁtl%@WQﬁ%ﬁ’{lﬁﬁf@ Splﬂh?off%‘?* ogARpirdpial RNGwedtet hat 6 of
18 mAbs wsathg figal REA/LEs Qdted 8ty RIAMG- e Qfatck THARSIalS @l tRIA nifddl gene.
Three anti bodi es that use | (KV14-111 gleneGhse:‘gg}le‘?nt't%s)u9 SC1. N56, SC1.N66 and
€ P

SCIN77) PERsgiieaNamien 00 peqtophateacteryy igpnalyzer Wwiigdhe of si x

ant i bodi RN AL dvBD PUSEKil %M@&gsvéngﬁlﬁgcmg}i%@eom.eﬁ@ﬂqu@ SRHHIREA Wt r@v@rsfushi _
dormains 3-4. While the nature of the clonal selection process is unclear it

may be t Hiaisciiled ugnRQuargh abeips tDNASRpedyEik rnd #ERyanifisgpmo s sofiducter £54°C
f bl f j f o i ndi th ti i [ i f CD46. At
i avora Sqn%ﬁ&g%ﬁ'%d ée.)'(ten(s){on ?(I)rri r{rnrﬁ ver é&) cﬁgﬁé) oegllgf‘\?aﬁglﬁﬁé% @N_‘}%P?&%@ﬁ%l ng

he same t1ne°“variab feglon bias was
heavy chaithse cEFanplréakbe IERcvasepDaire listORtAIons Af TR indw BHQEIPRS: | AR 2] As

di scusse _ 6 is a type.l nmenbrane glycoprqotein in which the am no-
t er mi nal g%@ﬁﬁm%efﬁ%s‘éﬁd&&:‘g{qe&%ﬁ“v&gﬁﬁ T among the opyeaved Var¥baEdOHy exons
1-6, comman4t esigd Inte@iA N AMSEHHoPleR)’ BrirferQQER 250 @A bR ﬁhﬁbgra&@nwﬁs us

repeats (SCRs). Each of these SCRs is a cysteine-rich domain o
appr oxi nﬁf’&@“ B56S A el gt 4% E-glavithd P bg&é"n bdeils. aBe K¥dswingol | owed by

the STP Q‘gﬁmicﬂt_iénb BERGRIuBE et Wur il 68nsShk @RGE@IL LRk POROR kiR AN
es

CD46J as cribed in Karosi et al., supra wbichis incorporated herein by
r ef er enc@didpred fiteptR-dOFO vrstoyi Tresfematian of thevewiasvag thsanertmaed asing body
(i.e.. ongpidils PFOES TRANGoRhe K6 Qlquddifie TR b E! Sl S0l i c CD46
anti bodies, a pgg{ CD46 I_ECOD c cons%grflact \%/as geﬁéeﬁrg’ate Olloﬁllg% ﬁéﬂpg%g%%%g

vect or gRERfalthgprassnepeqf ifserts. Kl lierpl@madspiontamingTliect doagt were isobtrslodimg thehe f our
SCRs (i .g7N RS : S he, 1S4 Fc .in

HEK. 2037 2 TR %%mtﬁ%%g KZQ%S“%E% ﬁg"ggekt%gn‘ggég’g{ée?‘?@e‘%@bovae gf%%%‘ﬁ’g‘“%% ECD
vari ant spr{m@s.a not shown). Each of the hybri doma supernatants was tested

for bindi to ea 1 - or Lsqfprms pLfic 6 rot ei.ns.

Hi s-tagg Ogggduri fi %E\ e%%@@ﬁ@?@%ﬁtgﬁé‘? ?@égO i %%%tg' hgx%neégfﬁoﬁlgg?gﬁgwh%&ons 1- 6
and CD46pbilsts fEDEP4EY sella il Blddtain BCRx {ARSmMnESaRRIGR A NEX einuged showcdat

ELI SA pl The .bj.ndi ng, of ch cl ona nti bqd s detected by HRP

| abel ed %I%?S?Béﬁ qs_ﬁlgi&g};}a &éCRgz)n-%&éﬁP?’Bl?&%éé”a\?\g?%‘:t%‘@ﬂﬁe%i’é W their
abi | ity e@pheachtrsli(NIT) aelotdddbn arti"gar. Upch bdiange mh@aﬁdsbsger@hmamgns and

| acki nguﬁg\?gs 7- 10§ﬁf ar}]e C@iﬁG extracel |l ul ar domain. (155 out of 160 mAbs
were fo ¢ aBBurbf_ g f_eBG %%mforf‘a‘freﬁ%%ﬁcfoés aélFlIb_a‘{tﬁl?G Sf“ék?mnf?émere

expr esseglciedtafd P& isNeere fquéncBaNdSnd BY ARdr4 (Rinf @€ A9Mds&foeanb&RI 1spR8ridaNy t he
first 6 exons of CD46, but recogni zed the STP domains that define E,he t hree

splice ViBF PARPY twg anghAig e frgRCRDapr cells contained exons 6, 9, 10, 11, 12 and 14

(323 bp amplicon representing variant F; vF), whereas primary transcript confirmed in CR11
tumor cells contained exons 6, 8, 9, 10, 11, 12 and 14 (368 bp amplicon representing variant D;
vD) (FIG. 5C). Secondary transcripts were detected and confirmed to be present (denoted in the
table in FIG. 5C), although the bands were barely visible by eye (data not shown). mRNA from
TPC, TProg and NTG cell populations from SCRx-CR4 NTX tumor line were also amplified and

sequenced, demonstrating a more ambiguous utilization of variants D and F in the various tumor
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[0313] FIG 12A shows a graphical representation of the ELI SA data for the
SC1. N122 and SC1. N29 anti bodi es. The data show that SCl.N122 is a pan-CD46
ant i body,wa=oizo3lmyand to CD46 exonsl-6 (i.e., CDA6ECD FeyrT/uSHeiDsHBs,
CD46F-H s and CD46J-His. SCI .N29, on the other hand, showed little to no
bi nding to CD46 Exonsl1l-6, but did show binding to CD46D-H s, CD46F-H s, and
CD46J-H s. Thus, these data indicated that SC1.N29 binds to the ST domain
encoded by, exon 8,. an 9, or the nmenbrane proximal domain within
exon10. f%‘ﬁ‘ﬁ]’elpél?artr‘BPSe&ggé&gi‘ nexgitheless, e p§ree AT BEd ehtertieoasihe dskni zed
by SCI. NaShscaptoBSOLDPERuIRE ek ldethedaMevar i ous exon-exon junctions of
CD46 were directly coated on ELI SA plates. Binding of SC1.N29 to those
pepti des was detected by HRP | abel e%x x%a}e.,anti -nouse 1gG As shown in FIG
12B, SC1.N29 bound to peptide 4, whi¢hA'FS derived fromthe exon 9-exon 10
junction. Because_ SC1.N29 bound to peptide 4 (FIG 12B) and CD46J (FI G
12A), these dat RITYR githiSplice Xanianthpegifis fsimes/Bropegtafe Peteranisn 10 si nce
only these r DM EphcaVarisRPRedsOn BRI | B rotein.
Exanpl e 16 Hurranits?gti on of a Mnocl onal ﬁﬁ%&yﬁ@g@&%ﬁ%@éw

[ 0315] Murine antibodies SCL. N71 and SC1.N149 were humani zed using a

conput er [Bi7Yed Epmogs aifiekivigscrtain g exmbspivinde \BhelBR&esplitiCrariBus, spesiicalyc. ) and
st andar dthg‘ﬁgé%ﬁ gk &on§ B @%r&?g%r I'Z,ngllggvee% Rpj ﬁgﬁ%}tf{b?%ﬂ{dﬂ)\f 'ﬁ%§h§&%'sg€c%ngﬂdcurs]t%%l - N149

modul at ors. human framework regio e variable regions were
sel ect eddRELER pimarhaidFAY ghabss wereglasged tr molldgy compittde wituthe ABlamewor k

sequence i _ﬁﬁngg'- | re. rthe,purposes of .t anal ysis the
assi gnne%%’mo rE’?’larﬁn'tno c%ltg’géwte?dewa%%&(l)‘% (Fﬁﬁg 6&Dga y é’?ré}gr{fsmpf’cstwf ﬁ Agjggré)sﬁsa%%g W th
t he Kabadesagmedio.derrandpesifinfD4Gexeralon hunneois zeduant spbafiy sphia¢ vannhs, marreRrade
in order_to nerate the optimal eh i.zed anti.body. Both hu 1.z

ant i bodi ‘éJEslS e Ozrirlg%aalfshn§ Sgarl?fl ‘i‘rg?ﬁél%i"ha‘l%p@% r?fﬂt%‘:r?&dfl’d’? ?leta% %@F@Wnﬁ?ﬂﬁ%gﬁgl ons
(CDRs) fweliplhiee FowsampiybrfAldrabeldd peteocisatiigredw éltompimg mefaxamewor k
regions.. Tt}e hupani.zed Sﬁ:l. 71 mAb. bi nds to. CD46 antigen wth ina‘raoved
bi ndi ng BPFH FPCRABTREYHE HulEsr L irneEEpiNtigngsEons & &i%adAECR4%e anti gen
bi ndi ng adrfahtdict, P LB31) 48 6NN BSL akDLICD4BAkE ant AL B) Mih@GH, FANE B REBFIHRY

pr ocedur es %r_erg;onducte using_art-recogni zed .techni ques. To that end
total mRXACWAREEL LT FPFEGIE UEA% PRE BT 7 PAERE FEIPSTH Vel sh¢fethat

manuf act wreérips RIRIRERbns(6T Y a&® | € FOD4D vaSiarfRNA PHY dnkiieC 8EAPTD @Y S8 Miarkd €
Technol ggl es). A X corrgrl sing thirty-two nouse specific 5 | eader
£

sequence’) 5PHHalse bgé'@gﬁ% ﬁgﬁf‘&”égh ffetuapHaied BnpREFERapuse repertoire, was
Lo SR TS W NS T L B UG
| eader SRS pragae thagiransagert jebiding CRAGEXPisy6, 8aT indot0 or ED4Glexomibs &, 8,
const ant” § ag onCait i pL g ob Yaiel Y e Moo SBRRCL fukcl (R (Y ¥
The VH awhplg/lzaltsmlmgm isqgrv@lcmraegp amrgﬂtgdf Ib@duéncglmol edptung tramtxgﬂﬁs,lamgmbmign '
reverse [ EQﬁﬁﬂlésDaIb%%e deﬂ!)r}/s%tre%?a? th%%%im%yr t?a%%r;p Usa (B;E-él? g:@ and 10 and these do

not generally include exon 7, therefore suggesting that the primary transcript in the majority of

colorectal tumors is CD46 variant D. Transcripts utilizing exons 6, 9 and 10 (variant F) and 6, 8

and 10 (variant J) were also present, but to progressively lesser degrees, respectively, in most

patients (FIG. 6). One of twelve samples screened with these exon-exon junction specific

primers (SEQ ID NOs: 3-8) suggested that variants expressing exons 6, 9 and 10 were the

primary CD46 transcript in NTX tumor line SCRx-CR15, while transcripts encoding CD46

exons 6, 8, 9 and 10 were expressed to a lesser extent. Surprisingly, these data and data

described in the above Examples suggests that the primary CD46 splice variants in colorectal

tumor initiating cells utilize either exons 6, 8, 9 and 10 (variant D) or exon 6, 9, and 10 (variant

F). Because CD46 is consistently associated with tumor initiating capacity in both colorectal and

pancreatic tumors and these specific exon-exon junctions are generally used in encoding the
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[0317] A total of eight RT-PCR reactions were run for each hybridoma: four
for the V kappa light chain and four for the V gamma heavy chain (yl). The
Q AGEN OwOoShe3RIBPCR kit was used for anplification, @Qramgeo,1/05ms?). The
extracted PCR products were directly sequenced using specific V region
prinmers. Nucl eotide sequences were anal yzed using IMGT to identify germine
V, D and J gene nenbers with the highest sequence honol ogy. The derived
sequences _were conpared to known gernline DNA sequences of the Ig V- and

J- r egi onSDASPHY VP BABERPressadn the S"éﬁacea?f thesg geJlsagxoa dienchgnst§, @rﬂmm togf VH and
VL genesik@r idedBYS fund@ssl ioNgid @alt(ﬁp@%t in A3 BT BThd PEHBYELROL 19?
sequence i nformation, data regardin D and J gene segnents o

and | i ghtPlicphPs a@ftalseifqumpawereg@ﬁ mwgt}m@mhbm@wmme dRHywd toyin bhe
seqguence I BRIt uence of the Ig VH
and VK cﬁegﬁ%@gg?%ﬁgggﬁg |ozrslﬁ\8/\/§t§H gss%n(atﬁ%&fy&%ﬁlc 6%'?1%8 of the reconbi nant
nonocl onal anti body. Subsequently the V- #[% J sequences were aligned with
nouse | g germ l'ine sequences Heavy Fxpaple fenes of N71 were identified as

VH®B2. al 3.37 (V), DSP2, reas the heayy chain of genes of
N149 were identifie§ Hem SS‘i’g"f%}g% 6 iisbsergplpyy Tamonhamples ght chai ns genes

were, from | GKV10-94 and JK1 ﬁ;ernhne gene famlies for both mAbs.

[ 0319] ThE28bkt ai Adler dreamgnting@nhanger susliae axprretieeeicdR4 oPHCSOd cFactarkring

al i gned 1@ kAFuhiRAE LRAA ed2HABD;: ¥Rl fyi ewed for
honol ogy arel &@gnom cal steructurre&'f Bgsehgsgﬁa?ghagaéﬁg g@g@s&h% 59 germ

| i ne andprehieugFkamplesegidence wesr seugi facoacspanding mgreﬁseanﬂhoﬂbél@mouﬁmn aci d

substi t ug.i ) he hu ni zed .SC1. N/1 ¢ ct i ahl e

regi on o%llntgﬁlztu (é;rrsaf%fpzed 'Ett&f rﬁ‘?ic HEEUY R RI<h 810 el’ég@%{ Srr%‘/ls tef’g “4'he human
VH4- 59 gArrajrsi @aemeqn@mﬁﬁogeuj C&Bﬁﬁﬁw&lmenhﬁml‘m@@%eﬂﬁatﬁ:hﬁomuSlﬂn(y[&&ﬂ)e@b| e
regi on. ai.n of SCL.N/71 a S|€1allgﬁz)a<gr8§]|;ocess was fol I owed and

ht
resul tedOrt e“f Wépe% Cgr‘?dlfferﬁdﬁséfﬁ W&F RroVidR oo copgtiBse BRK- with

no frame29mdells afths® oﬁ@ltﬁi TBSMEerd dptds 1BS drivER @y laf S ik dehdl pYedidi@P e 4e8dion of
t he hSC1. N71 kapp ht chain shows 90% honol| ogy to the human VK 02 germ
line sequ@HSEOp bb‘g? {YF g on this grray Vay dréectsd uging et 3 mepbg podvelent] apdodionol ogy

to the nouSe syghd AlkighyR64:08d addiRt RHFANEEIS4PGH (A SRAHRAGESaPAFibESY I eSpondi ng
am no aci d sequences of the humani zed SC1. N71 heavy chain (SEQ’ID NOs: 198

and 199) SRR frun Ryaramle i%aelpwbgﬁne@w&uaaaw%wqt@l Nedsirugt@acoding Cigtjexanse shown
in FIG d3Auhel®i torbhiRediORSedida r&%@ﬂt@% O[}?%t m&regovﬂiedﬁéﬁ{e z{'ﬁﬂﬂl@{uH ned.

[0320] A sim|ar Erocedure was fol erive | s analysis
provi dedofght\Bieteareadirryaypashe the &bfﬁp@f@@rmj WelrecouMirtei8o g dizgalsegaewith and J

segnent gg—lgfedvgcglgiep@s ]{%gﬁieﬁvggg ar@ﬁhﬂ //\?\igeéb /; utions. The variable region

of the humani ze avy chain's o honol ogy to the human
VH1- 18 gmsm/ﬂpmeutswu%degﬁmcaﬁ)%seqm&nxp@thum'ityogy to the nouse variable

02 and 08 menthesRiFl R S BB R aRCe: Phr R Rt e Tele ve.
-kll_h e Ygr i la?loee%memmrmf tioef CD#(eprhmgrralﬁ] umegulaeiml‘dgﬂegael kﬁfmgaut Iturgdfrtty;feilg}(»)/lr@res C S}le,l . 8(7) ?/0
0. 942) R BH 4EEeNES OB OOy T HAB S AP S G Bin HEAcl of o

acid seq@Bme&oaﬂd adpwneﬁmadﬂ tﬂgloﬁﬁﬂsﬂ@fr&ﬁlsplecﬁﬁéiid(ﬁﬁﬁﬁﬁd abmtgage LRI zed
SC1. N149 %g chain '26 202 and 203), .and the humanized lig

chain (< ERiERE ter(Ml% 5% u”é?rréa’gﬂ"}wcrp?? yleiple siages ghdisease il atl:DRs (as
defi ned jaysKekat usetan addibolly &faﬁreuﬁﬁeﬁth ER@0L0 of CD46 to show expression levels in

various tumor samples. Data were generated as described above and represented as average pixel

heavy

intensity per spot (spot density). The line plotted for each data set represents the mean for
specimens in each category.

[0283] CD46 protein expression, as detected using a pan-CD46 antibody (HPA) recognizing
a region within the region encoded by exons 1-6 that is present on all known CD46 splice
variants, appears significantly elevated in a subset of colorectal tumor specimens, especially in

patients with Stage IV disease (FIG. 7A). FIG. 7B shows expression levels on tumor samples
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[ 0321] Synt hetic humani zed vari able DNA fragnments (I ntegrated DNA
Technol ogi es) of both heavy chains were cloned into human |1 gGl expression
vect or. TWeo 2omvi3atyBe | i ght chain fragnents were cl oned iPotrashumamn4® kappa
expression vector. Antibodies were expressed by cotransfection of the heavy
and the light chain into CHO cells. [0322] More particularly, for antibody
production directional cIoning of the murine and humani zed variable gene
PCR products in rmtunotg press i on vectors q rtaken.
pri ners Pﬂ“%%? ﬁafrcsr %aélﬁ‘és YRR ‘P&“’Eﬁf% The &88&‘@8@%‘1{’?8} 8?i“ Sis (Agel
and Xhol difése Whitt FIKTEC shevds Breakpressicarievegkon s‘ﬂﬁlpléhfraﬂnkﬂﬁ‘@dx Ahdee patieGls@AhNg
into expression v tors containi t he human | ., and ]| & const ant
r egi ons, gggfg&a ng‘&‘?m Sfarge%r?’é’ﬂarlpg@?r?ﬁeéfﬁﬂﬁ‘i @m&g‘%s IBERE edn A PO ©3%8qui ck
PCR puri o caiingm; kpekificf alglezlhen'zﬂﬁm)Exfaﬁhbleq\&%@lob/y V@ll&ﬁi%hh%d tah 1Ag®)a6and
Xhol (1gH), Xmal and Dralll Kﬁéx respectively. roducts were

puri fi ed"HIFERS #BPYASY 4P MOFF SiPFPcl &faé"s@iﬂbwsii@d%f&*%m&ei “@51“?% (FlgaBdlons were

per f or meghakifn F1GO41BY an¥ ®hdiFardRhidotfnd Julbty\ﬁ/b Bhp%@x@%cﬂﬂm%ﬂ@ gas CerblNaW 9! and
Bi ol abs), 7.5 gL of digested and purif gene specific PCR Er oduct and

25ng | i nedidcenidisige MYPOONA! COFREED @mpol&cloe | panppi-OR 4 astileady of wiore
Technol ogigs) ad@?ﬁd&rﬁ%@ﬁgﬁnm[ng @Q@}aén&%gu@%mg%gme s n%m%hgy blygation

product and plated onto anpi ci pl a 100 coRI
f r agment wbén profedvtly thg CBA6 wean Wmiiim@énbt)@d SChNE9t ffbessamltswgg@t thﬁt
pPEE6. 4Hu ] sert
s ol onca T RESH R0 HEFL flo Mo Bode RSl LSBT ot il i R0
expr essi ommakicssar. . [0323] Cells produci ng humani zed anti bodi es were

3 cells with rlate | asm ds

gener at e tr ct ion

using 293¢ g%jt Tk %tﬁS%ppP rgggeogtserv%og%nc? waﬁgfeﬁﬁﬁfﬁﬁéﬁ WER @p Xbrep Spin
col ums ey aagmnc)lyed—lumnoreﬂﬂnamen akd/iTERC piidEke)yatid8 3id (u{\\T T NovieRb1 1h268)
cells were culture 150 | at es. (Fal con, Becton on er

S Bndar drogta s Mo BEE boeR s it E g e ) a0 Mt Lh PONER]

suppl emepdparktivhsii cdioféetaraid pan@ediic\i@h&d afCGhat A4b slutf@éeréxp&%di@pf& afv&hod 100
Unk penicillin G (all fromLife Technol ogies [ 0324] For transient

t r ansf ect|UoHEOgigeResis Rad fmgy BWHa%aHO‘SOb)é’%SdWF‘FI%Q%Q“WE& AOimmReges that gH and

cor r espoglidg dsed-inGhakdheMBst O anPNP4cladiiBodidsg of each vector DNA) was added
to 1.5 nL Opti-MEM mixed with 50 ptL HEK 293 transfection reagent in 1.5 nL

opti-MEM The m x was incubated for roomtenperature and
distributed evenly to the culture pFa e é’upernat ants were harvested three
days after transfectjiaon, replaced nL of fresh DVEM suppl enented with
10% FBS and har vest ekrbilsatipn apd E&ly’e@“ﬁ’f ¢efoluhle B¢ Copgructoy| t ur e
supernatants were cleared fromcell debris by centrifugation at 800xg for

10 m n apds§t or egledloldife CB2E BIMIRANG :f MM Ldifie fﬁ@@b hqmss%ﬁ)%mh&qq' es were
purified with Protein G beads (GE Heal thcare)- anple 17 Determ nation of

Bi ndi ng Eheiiaties €Pi6 modwaters a@@mrmm@mmfghe[s@@%] Vari ous nethods were used
to anal ygsgdine RiiffeRgh SR3S AG1@5 4658465 B coifrRiLRI0s46 8-12 and 14 of the

CD46 gene; equivalent to the coding sequence of NM_153826) and isoform F (comprising exons
1-6, 9-12, and 14; equivalent to the coding sequence of NM_172353) were PCR cloned into the
pENTR vector (Life Technologies) from cDNA obtained from tumor sample Cd4p2. DNA
sequencing demonstrated the isoform F clone to be free of mutation relative to the NCBI RefSeq
(NM_172353), while the isoform D clone contained a single C->T silent mutation within the
open reading frame at nucleotide +822 (where +1 = the “A” in the initiating ATG of the wild-
type CD46 ORF). The full length open reading frame for CD46 isoform J (comprising exons 1-
6, 8, 10-12, and 14; equivalent to the cds of NM_172356) was created using splice overlap
extension PCR using the CD46 isoform D cDNA as template. DNA sequencing was used to
confirm there were no additional mutations in the isoform J clone beyond the silent mutation

described above.
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nodul at ors generated as set forth above. Specifically, a nunber of CD46
anti bodi es were characterized as to affinity, kinetics, binning, and cross
reactivi twowntan3tzgard to t hree CD46 honol ogs gener at ed pamdiSexipiosssed
general ly using standard techniques as set forth in Exanple 9 above. Mire
specifically, macaque (protein sequenced and expressed in-house, data not
shown), marnoset (Cal Iithrix jacchus GenBank Accession No.: @BHYX8. 2) and

squi rrel key.(Saimri sc eu ruc usin

S R SR s e e A S a0 L PR o
honol ogsvatane vexIPEs dee(ﬁlﬂdraﬁid:rvhfﬂ B€lmRfih®Ig K-chadl18ddéBicqudiye bR & 8BIHR tag
Reactivity of the antibodies to reduced and unreduced antigen bgpv\éstern

bl ot wasHPSe headvae yednd Vel hneReias)- PRdhien GDHEHELIINA CRefeCPest ed
bound t0¥&@%%&ﬁ1@ﬂ$1tk&§@mafﬁ?eeth&ﬁk'ﬂaﬂ fesfilie (MBSD PP BliTBM SR Bhidf@Fth in
tabular formin FIG 14. [0326]Wth regard to the data, affinity was

measur ed®3ch isofradequsyrondinednesidae i thsckpriamtiarisafornyi Adi RN A pgratictyiere

measur edgdiefarcd by IPCRdusamHEi R FiddRY WBQ@YinRiebednRGapdIghersRl(AL dil utions of
anti gen | n an ELI SA to determne telative nodulator activity (data not

shown) . Eechaelagicy) led wereickingd exo hp gnikinefilFRmdsies dmtec-Kam(Land eklopfogish). t he
sel ect ed}[ﬁﬁ%‘?%@lﬁsswé@@ Er%h&?gtr%@%wgw hﬁ[ﬁé g;'lgsrh}l'd erlcggltﬁgtﬂé%fgé’r&ﬁ rCfﬁE%t ry

anal ysis on a ForteBl O orte antigen
concent r slicovargetsi 8slublei seateteg CDAECY prioteirtsyfussfl tcsehietdxiimjtagrwdul ratiedfroms

measur Edtrcméw %{5% ch AN ReulS s%lgé}%%grﬁ &s%lhgazg r%[:l?el %ﬁ%te umn rO?eiI%ShW A €).

Based on"a’s acanti gen con angmui r
bi ndi ng fundled purifibdeby mzedex@hsm)hehmrmmogmdlyy xlmmg:h metcbxmtcb@laﬂl (@mcHdahbcakd)net i ¢

E B e B B L S 0L o vor o the ST 5 momcuroine ("
i nf:l uded[0288]t heThedmhio adit s@paeator tHeh&uEEﬂg&@ﬁﬁﬁlcthBtZI?E %§H%<Imbzﬁlesi

t t
Charact orbadt Fim@%é&@'%d@ P B TRRCIRAED N2 e b A pcaigay Brlow.
fabri cat g %{; gﬁ(gﬂ?g@ _ed one of the_ four_ sushi domai ns. Bindi ng to

t hese constru using ELISAto identify the CD46 target region
of a particul ar nodul ator The experinmental details of this work are laid

out in Exarpl e ARRAGEERTER Y&@W%V%YK@‘%@YF‘@?PW%HQ body set out
in FIG 142! [0B3K ITHVL@P’QQPAFEQIRHE% IﬁPHENQﬁéYWG?H@: F$FS 1\Vf5§cogn| zed by
ormed by

the CD46 ngdul At £q

noncont i gu; s 56 @g ﬁg&%ﬁ t he anti gen,
Western bl ? ions. Mre
particul ar Oy, H?—Ih’ﬂ@l an ardAe ectrop ore5| S Pec ni ques we known in the
art, CD46 antigen 1n both states was exposed to the sel ected nodul ator. As
detailed in FI G 14 nost CD46 nodul ators substantially reacted only with
antigen (hédts Htfl(%l:tfpﬁlﬂll\ﬁ% 185nds were intact (NR), while two nodul ators
reacted wth both non-reduced and reduced antigen (NR/'R). [0329] Finally,
Ccross-reacti vi AYMULLE SFHysCEEPPOFEAMBIICKHKBY Y FEIERY DK CK&G Fydwli r r el nonkey
CD46 honol dgs West BTECRRNETSA PVADPALYBBICPYIBPAGNGQSBASEATYBEGYS: series with
reconbi nanly @Y LIGERBYSIELEGEDABY S PRISAISVLPPPKENSK i n FI G 14 t he
sel ect ed n9dul HTBYSY EARTES LPANA Y PYBPARGHPPARLIGE YIS R Afdinl ogs. I n
parti cul arf0l SCEKNYKCRRRY Se{CRQBGFGEKEY Y EACY MFECRKECHY ENGIPHIV§0S and

mar moset , bt HéTWPEBX?IfQ}é(WTtSHTEI&iFArslsé{SGWIXé?PVNBY? YEHREEGab| e i ndi cat es

that the i a UASLREHHEIHEI ned.
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Exanpl e 18 Epitope Determ nation of Sel ected CD46 Modul ators [0330] I n order
to determ ne the epitopes defined by selected CD46 nodul ators generated as
set forthwakow#ssmseral different variants of the CD46 EBCDUse018/06@8%t ruct ed
and expressed. Moire specifically CD46 del etion nutants were desi gned using
primers which anplified various CD46 SCR donai ns (as described in Adans et
al., Journ. Imunol., Vol. 147:3005, 1991 which is incorporated herein by
reference in its entirety) and fused these to a Hs tag for affinity

puri fi catfDPEA-H@ agernSEQIDNIR)LL) Four separate His fusion constructs, each
omtting one of the four SCR domains, were then cloned and expressed
general ly as setvifoxtispAcHpraiil 8 BRPROY $ERBRFDY eikeeeRing2l . | sol at ed
endot oxi n &1 ee [RragrarstaviBNG ivdmgen)rRivereuse shdovianansfeckpan of adher ent
HEK- 293 celdi uammﬁGEEm@LKas@mm@g@mLcﬁmpm@@@m s from HEK- 293
t r ansf ect erb1celTFSEYEVIRYL DAV YISHD PARGPREFSEIGESE et GINs VIMS MK BECMer e har vest ed
72 hours pudt KVAMISIRIPYVBNGKOSEIGHKRYYEdVOIaCDRTHYDDASBSIVapsiNnst CD46 wer e
tested by 1Shei STMIPPVPHCLEV $ESHHHSRAS SMIEPREINYKRPY SSD26YPKBEEEGINS Wi t h

del eti ons ¥ déDSheHHBERHY#Ri ns. More particularly, through an ELI SA assay
general ly performed using the nmethods set forth el sewhere herein, selected
anti body nodul ators were identifiedsmpeilfg directed agai nst any

conbi nati on of the SCR donmi ns one through four, respectively. This data
for twelve of these nmodul at ofeneratiothef €RdmMlodnlatarbul ar formin FIG 14
under the headi ng "Domai n" where the derived bi ndi ng domai ns are specified.
It shoul no not. bi.nd to .an of t he
sushi _dolBras. 6o ¢ SRRMaCRS R pAS Domu B ducsds PRt MeeeRafibteRts.

[ 0331] Thths tﬁxlangsl }ercmgﬁxrcmgdmmlsnmrawelscmﬁ)&m Ilinttlyls te(galgehteé ataénsaﬂdn&el ect

CD46 rmd\%er%tuordstt at HTTH & teC|f| cal | E %tth S ed isofornms or
splice vAFICARTSOSF T He MR AF DEEUPTLe BPg%s ohal ?fﬁ?s ¥4 a’}lS terization of
Monocl onékrapattichibdy iKE6thd/bciohaf QDe6 [f&&&?t}ddﬁhm of Bpbiprdlifastiwatisokdeid. h i n
Exanpl e t.he h i zed co ucts hSC1. N71 and, hSCl, N149 were, anal yzed to
dot of m nEP<EITERP ST LGS BPpS1 a8 vy B R S BT R e

ant i bodycbuaehdgedvispréduce BibridosaimaoRsivid t h the parent nurine anti body for
both anti bodies to identify any subtle changes in rate constants brought

about by the humani zati on process. [0333]In this regard the affinity of
murine SCL. N{digsps neasured by a Biacore using

[0290] Mice were immunized with both the recombinant fusion protein comprising the
extracellular portion of CD46-D-His from Example 9 and two synthetic peptides derived from
the CD46 protein sequence and located within the exon-exon junctions of exons 6-8 and 6-9.
[02901] Both peptides (21-22 aa length) were synthesized using solid-phase synthesis
(AnaSpec, Inc.). The amino acid sequence of the peptides based on the CD46 protein is as

follows:

Exons 6-8 junction: CVPKSLKVSTSSTTKSPASSAS (SEQ ID NO: 12)
Exons 6-9 junction PVPKSLKGPRPTYKPPVSNYPG (SEQ ID NO: 13)

Immunization
[0292] Mouse monoclonal antibodies to CD46 were prepared using three strains of female
mice Balb/c, CD-1 and FVB. Mice were immunized with ten doses of a mixture of synthetic
CD46 peptides 1 and 2 (50 pg per mouse for each immunization) in combination with
recombinant CD46D-His (10 pg per mouse) via footpad injections. The immunogen mixture was

emulsified with an equal volume of TITERMAX or alum adjuvant prior to injection.
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surface plasnon resonance (SPR) to provide the results set forth in FIG
15A. Based on a concentration series of 12.5, 6.25, 3.125 and 1.5625 nM
(gener at iwgQ 2bte3c218ves fromtop to bottomin the FIGS. PEANmad105Bp9 and
using a 1:1 Langnuir binding nodel, the Kd of the antibody binding to
antigen was estimated to be 1.1 nM Simlar experinents then run with the
humani zed construct showed equivalent results (FIG 15B) indicating that

t he humani zati on process had not adversel y |rrpact ed the affinity. In this
regard the d d 5 pnpelonsh pntibdd fct had a Kd of

0.7 xle ] 9 st ed
usi n)g(; hu[\r(r)Z%]CDEger?E?%“%é%un%f% Cz?]‘%‘?e &? lﬁ&gﬁggfl‘%a&g“ SM Rglééts mﬁﬂtﬁéff or med
t o conpaarg ibhrenadiihelilarged) fveleSbedtidiOut and ttsed Iaaa s@ticeﬁblsanmrhodyrmoqmmgmtnsSCl N149
(data no

ki of 1. SRab e peéaTRte SR B ERa0 B et Bt R K e e PR Rg o

[ 0335] Besiy¢ema tdls (ATCCHARL- r&a&:aﬂ’a&m@&l I beERtkd-heidne Eleoes eclf fusibhess t est ed

to determ Cross r actiV|t to marnopset a nonol gus
o CenPerREnEL (g A R kel dlopbpbit B VA1 | e iR ek ) RS S gty
Cr oss- r eagisgentied Mtlhbrﬁa/mabxgmsdlamdupmémmmmmg@aﬂa%%éd) eDRIRM
facilitating to{%ﬁ%ﬁ%ﬁﬁ udies. The reactivity wth marnoset and

cynonol gslizrorg (RSpiy R GRayaipiRg  SPaokieta] I%O‘}‘?Jrsr%}ﬁ“‘t@ﬁ@l@’@e) faMstill wel

W thin aRdagacerbaR! @ el ARAREALC 10MOIbenEAR |50 202 GRAGpMREM At @DSMVBY Be
Used As Di agnostlé gents 0336]In accordance W|th t he teachl ngs herein,

t he di schwesmntiom amaopiesn g 1aM duraidiee) gind gisoslated aagehrlydveb idet ect

CD46 assmehgtg%dwaf RITBOLHGH Hisshl el @geeg%hsea%ﬂalfﬁﬁl IR P akh @ c°‘ells&) ] As
previously alluded to CD46 is a type I glycoprot nown to reside in the
pl asma nepbplaice Th¢ pletsh brg tlmmtpl@afihlrtﬁehlnmélélv@W"é}lﬁcqbei@bﬁmmnw%t@{éz@n.dt| on of
met al | opgQf 6 exists in multiple nolecular weight isofornms due
to alterénﬁ ?l\lr/g&?gﬁlda ng of its mRNA based on

Screening of anti-human CD46 antibodies:

[0294] Supernatants from fifteen 96 well plates were screened by ELISA. More particularly
ELISA microtiter plates were coated with purified recombinant CD46D-His fusion proteins from
transfected HEK-293 cells at 100 ng/well in carbonate buffer. Plates incubated at 4°C overnight
and then blocked with 200ul/well of 3% BSA in PBS/Tween (0.05%). Supernatant from
hybridoma plates were added to each well and incubated for 1-2 hours at ambient temperature.
The plates were washed with PBS/Tween and than incubated with goat anti-mouse IgG (Fc
fragment specific) conjugated with horseradish proxidase (Jackson ImmunoResearch) for one
hour at room temperature. After washing, the plates were developed with TMB (3,3',5,5'-
tetramethylbenzidine) substrate (Thermo Scientific 34028) and analyzed by spectrophotometer at
OD 450.

[0295] CDA46 specific hybridomas (154 supernatants reacted with the antigen) were expanded
in cell culture were re-plated, rescreened and serially subcloned by limiting dilution, or single
cell FACS sorting. The resulting clonal populations were expanded and cryopreserved in

freezing medium (90% FBS, 10% DMSO) and stored in liquid nitrogen.

Example 11

CD46 Modulator Characterization by Flow Cytometry

[0296] For flow cytometric assays, 50 x 10° SW480 cells (ATCC Catalog #CCL-228; known

to naturally express high levels of human CD46) were mixed with an equal number of chinese
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exon sw tching and/or skipping of nenbrane proximal regions on both side of
the transnmenbrane donmai n. Exhi biting such properties CD46 shoul d be

det ect ablwoi2zo123a373f | ui ds such as serum or plasnma i n cePCRUS2AI1HEBRSE
conditions and could therefore be useful for diagnostic purposes or serve
as di sease biomarker. To confirmthis aspect of the invention a standard
curve was generated with anti-CD46 anti bodi es using a sandw ch ELI SA for mat
as shown in FIG 16A E}E)sg 1% and a portion of this standard curve FIG
16A, (el HPHr QU P dVRigh %%Frmraftséw@@a€Q4éve|asﬁrsah00§@wm@a% s

obt ai nedy figaReal tzb%LSJﬂ Bliecdisniafek Waddadd & BYlif S1aDg ahtissaydox@hsg sol i d
tunors (FIG 16B). 338] Mor e speC|f| cal ly, nonocl onal antibody SCl.N35.6
was absotupedaipt %i%lféi‘?fﬂ dé@r@ﬁxc prestoltaingd ay sef faythrin Example 3@ imago el m

Car bonat gridfokalon ki, GFheAﬁlﬁ}I%Es vas ik ﬂy@%n@é Ar@Rin aﬁ&'thgﬁ%&%&lﬂt& fag 0. 05%
(v/v) Tween-20 (PBST), the at es werebockedln taining 2% (w v)
bovi ne s&} wiugs BuhiCh %&PIISQ&FW then wasied OflfFedmtfhEB%aI&ih@mG)m‘fdcfpr 3Qwoinytrars  at
anbi ent QW%@&M{ @uh £ 6g§[i)-%|—|§g&§ m(?)tlseI g(ﬁ o‘ﬂt% d‘@ﬁcs) fAﬂe?lﬁl%gbanoL the%@ﬁs
purified recorrbl nant varyi ng centrations or serum sanples
di | ut ed Wﬁedvalsluﬁdnvlshweldmwdmtameﬁ M@th;ﬂﬁéﬂé@ 6fcbaimrdmmr2aplrmyrmrmibletm hours at

qoat pol S ETERE A A8 o e S AR e S e Ml aBe R G iy T
di | uent. dIAftllOEIOf acmnnbatlaﬂyna‘faﬂablen@ummoctohd C[Iﬂ)éait@tlbﬁisf (MMQGS ag‘a'Le”gemi)t h
PBST and | ubated for 30 | ution of vi din
conj ugat %151 DIV & Croggﬁ?lsvhas&bf I(J?Q |Wdt£s°é’ y(@ﬁdﬁ%%ﬁ?%%rdﬁfﬁl?ﬁeﬁé@é%?’@ ede‘g}fﬁ

washi ng alidm@tyates twi ce with PBST, 100 piL TMB substrate (Therno

Scientif] was_ added the wells and incu tedf or 30 minutes in the
dark. Co‘og%mr eayflfl%ﬁ‘ vé%v U P90k g‘éﬁcﬁﬁedl BVt Fli the DX ROtV i ¢ aci d.

Absor bang@ridbm4 SJemanas (dsLa@dmm bpeb@e GDASdAgod bR K vBlah£clbraser .
[0339] I n this data set, CD46 Ievgllosp in serum f rodr,% 1;23 ﬁ%l@ adul ts ?s

conpar ed"e6 )8R A OB awlbediesrhat mteragt gyithchuman KMo on aﬁéll F‘éfﬂcé (dag 98| anoma
pati ent sgnohm). U RBIy SARGRE bp%mﬁcﬁnetry deNBhduaRs ARNGBAuIRB 0@ HeSnstahP NON
small cell 1ung cancer patients, 14 pfostate cancer patients and 9

pancr eat NECEgREEY bpataddneiiectingy Pharwrrza@@bsqrﬁcw@% PR stine srd @atokaishow t hat
aver age &4 &gg@@@ﬁg ations in serumsanples of healthy adults is approx.
12.1 2.2 ng?m whi | e CD46 concentration |n colorectal, breast and non
smal |l cell lung cancer patients arglr:5| r] cantly hi gher (26.6 3.4, 30.6
2.3 and 42.0 7.1 ng/m, respectiv ’W‘%’ se results clearly denobnstrate
that the disclosed nodul ators of the |nstant i nvention can effectively act
as a di agnostic agent for tHeD#eMeodulagyy Intetndizatiomi t ori ng of neopl astic

di sorders. Exanple 21 CD46 Mbdul ators Function as Targeting Mieties

[0340] T i ng repr esent
- emportedd] 193 HenRrbYhgh ALk BrBh AR du b RGP A PERUIRRE LT
benefit s‘cmentphfpr élntr gbiitytth IIScrhaIctenluK@@?scellﬂ'owld@t axpresn€Dwh e the celt imaface

CD46- spe i s de Cri able to rred dellvery
of & oyt bt LGS P TR oMt SPedrbRTRF bR Rl "

per for neHumhteTmStansaBicﬂmga\d Idé.nfot 00 g adse rdo(m tem@ertiiub) S@hadihuitgdac Bk Mﬁt:a:m;g

protein sapor ed Tar S.st was  bound t nyl at ed CD46
ant i bodyP eﬁﬁ?ﬂ?:”é(’t“oé Ze g‘ﬁ ?@, e‘fﬁgé%mgﬁlﬁéroflhcec“&ﬂ“pé} ﬁ%‘!é'

i nt ernal dobeurﬁﬁgjsulpbﬂnhtaﬁtfalthﬁnM@Sluﬂﬁ&ﬁlﬂOlﬂd Célls h&urﬂ&nlvaatsleerd Waikh muamn@ cel
viability. Nbrﬁ%YIF ifically, 10,000 HEK-293T cells per well were ated in
vel |'s of medig Z%If%‘f‘lé’ovﬁ"ﬁéeffuaﬁw Retierey saligtisqliioad-and H5P 6D ilply 519

ant i - CDAGmand hrtb@dﬁd%:ﬁm@@@}ﬁ W}@@ﬁepab&%\f@llcmeld%%@e@dhd 106 oM (_io‘h'Re}aJidtﬂrHQtlseOf each

ant i body, resgectlve was mxed at a nolar ratio of 1:

st r ept avhldk#47 ARTq Rerhinplesier) falr3Qaninwgs @yise-epasmplesaride Wh@ﬁd ag?eru@d@@@lvem room

t emper at yfuldinBoy Tl WeaSe. o KhewBR Rz Sh HRBRA/EM R ARigABkHgat es ere
serially diluted and al ions were added to the cel

cel | /antis‘bb’éyl\@&lpfmdﬂ?vlhﬁcm%dlmé t hen i ncubat ed at 37C/5 %302 for 72
hours. o) L, gd using
Cel | Ti tE@ b éCgao ?gr %‘@f%’%@?ﬁgﬁg"h Qmpléﬁggheﬁﬁ a{cef1 E&? ge%)%;&p@g{ﬁ%g({}%&%t ures

wi t hout @mtrblbﬁdy houstlneptaamtldn mag ien steppwdwya@nsfefneg eang@es tane anthedding

| um nescen 0% 1 h| S
pr ot ocol s%s\%/écregéf) an %ggf‘%ls 't ﬁré)f anjﬁ% ({ tlh% ?& mterP %l%%a él Jmaéne %

the 102
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previ ous Exanples were also able to nediate cell killing in vitro whereas a

biotinyl ated i sotype control antibody was not able to kill cells. That is,
several oWvothessi1i7at ernal i zi ng nodul ators were able to WEWEBL@19536Y i N
toxin internalization that resulted in cell death. FIG 17 illustrates this
cell killing capacity for the exenplary internalizing nodul ator SCI1.N71,

SC1. N146 (as nouse/ human chi neric anti body) and SCl . N149 where the

downward s e of the curv pre th in a conc ntratlon
dependenfur%‘gﬁappls&wgsrtrﬁ%wiaﬂﬁ§> wigﬁémﬁilo £q7y] O HES St F Oy HiEd™ St
forth in dz‘:idcs‘nnpléx&emesshmgtewekh%shmteamay GhM & SaNkdsQQRh@Sin NSl ofN71 and
hSC1. N149 fro 16 retain the ability of the original nouse

ant i bodi E¥Mcena@Ig y*@@&@@éﬁéﬁa%y%kv ﬁloww@ﬁ@trwy/%eémggal deysesed poverd | v,
the fol | gypgue Jeﬁﬁtts'ﬁ‘bﬁa é‘r@iﬂ&@”ﬁh{e%h%én %@éeggwiéi@%&eéc{s e@idrest&ED0) were
recorded: brotin- human |gd nM bioti n-nouse N71, 51.4 PM

bi oti n heafigasEonNEmovaldram ﬁlmcelbmﬁapehdtmgmac@ ssmpmms Alhipcubagas visiot i n-
nmouse S t n SC1l. N149, 174 pM Exanple 22 CD46
Modul at Cées%?delrngfgtl\fuﬂ Ssggegedé%(r)\?ﬁsgmm The Cell Surface [0342] To denonstrate
t hat cel [03RQ]l | i Higon scravniiigat keast Y of the CD46 en@lwdy- ennthisingdgbridobhslensdul at or s
and CD46, r r i sed to
arably duPFoEang Lyfk i SRastiiobal] orElibafitouAT Ry Sslby ST i o
host cel $hsf}t in ftcegraice ss. ithet IgGl laaad Ieggehongtiof chmst ammbdhss (&ﬂfﬂ 94)olThew ng

A dograrone NI K8t Pl b B ot ST Ce TR BTl BESi on

by the hmssfar B&hhl&)dldS%%]sa_ﬁwﬂaﬁhngﬁ'ﬁlﬁm&ke olbndseitrd abl¢ 1eSnsin@lizesang Pritet theng CD46

cat abl | SPEE Y TE S Bk Oy e FTe o ey ARG RU 4 L VBT vi r s

st ocks entibedibgsenbiRNAS g SR GlnhhitCDOG s;ﬁ;laélﬁaramdsﬁablﬁe pbptided SRICEMEIPHARAN as
mar ker for successful transduction, days post transduction, cells were

anal yzedt B)?“tfgelﬁ\ﬂﬁ £y Ry OF esllsepshis aék?ﬁ? suenalige GH1G- Rihh bl ue f1 uor escent
protein expression (not shown) and cells exhibiting the greatest CD46

downr egul ati on and hi ghest bl ue fl| udxamgdedd protein expression (i.e., those
expressing shRNA C), were sorted by FACS. Sorted cells were cultured for
an additional 7 days and idpe MERlIAGrsSisdtnBotink M6iedést h t hei r parental
counterpart in an in vitro killing assay simlar to the one described above
in Exarrple 21. Additionally, both cell lines were stained with anti-CD46
ant i bodi ©30Hon] Lyatteg OtféCY‘HE’XfCIdu'éﬁ%ffi’r%lﬂ’é(eéﬁ%/@b@?‘@?‘lmﬁprﬁse(lr?&@ewgwgﬁ%) and
anal yzedamoay éb‘ﬁ’ro%yﬁ (T Ieky ﬁa% gﬁgﬂﬂéﬁﬁe%hgb%%fo?gweﬁ '“% Bfid flXh6s. eppr essi on

inlentivirally transduced sorted Results are shown in
FI GS. 18d$tfaim@emthe[ Glsmmeclbamtnb@@wmqswmﬁ @ovegrigiahipingnadisieide t hat

HEK- 293Tae‘ﬁlve ?Hl%ﬁ?%éi% a@ertt 8O {e a%eﬁs LEAHGRT c&%ﬂwﬁﬁﬁﬁgﬁgg{(}?ﬁ mh&‘&zﬁé‘r&‘nt 2y (Oray

peak) conp I T ~parent counterparts en stained
Wit h antam@m&e afrmhcﬁmmlyntlbbﬁ(c@@&ﬂeded the rlb@ﬂomonacmemug pdeeinyaorive HEK293T- C1

expr essi tin ﬁl%]ﬁ ession.are effi C|entl illed
by CDAG {‘LT%HUTC%F%NA“?%V%S&%EY% qougg A par ILC% s ia E}%ll‘ moluse’ e reffno?l %lﬁle

ant i bodi aslitabf thhee snaprmrn@hmgatemcmemmwelanm Billavats ﬁzi’sﬂnfﬂwetﬁ 77ah<ﬁablafe|r agnent of
an anti-nouse I%E %1 cul e conjugated to the ribosone-inactivating protein
sapori n &V Fg%tl ng Systems; FAB-ZAP) were added to either HEK293T
cel | s or[0s01]t edSpdcHRIABT5OD0 Babh sells ot wWewivarg planeiubatkilost  wrwalPplaeLuTie vi abl e

e oL S5 ST 210, L ol G0 (TR COLB ) o the
as refergnege plﬁr[fﬂadtfﬂﬁi SupbraBante SEERELIUAIUE 20 WBMEL. S allot HRAM drivsdycel | s.
Exanpl e rzeg)pectwely was mixed 1:1 with anti-mouse ZAP or IgG-ZAP (Advanced Targeting Systems),
vortexed for 5 seconds, and then incubated at room temperature for 1 hour. Two additional serial
10-fold dilutions of the antibody-saporin conjugate were then made and 50 uL of each mixture,
respectively, was added to K562 cell containing wells already containing 50 pL of medium. The
cell/antibody-conjugate mixture was then incubated at 37°C for 24 hours. Following this

incubation, cells were spun down in round-bottom 96-well plates, supernatant was removed, and
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CD46 Modul at ors Medi ate Receptor Dependent Toxin Uptake [0345] Traditi onal
cell lines grown in vitro over many passages differ significantly in their
bi ol ogy fwormpasmxsy patient derived tunor cells. To as®esasSeteatobeEsd CDA6
nodul at ors can nedi ate receptor depended toxin uptake by cancer cells that
resenbl e patient tunors, patient derived, non-traditional xenotransplants,

passaged i n i nmunoconprom sed mce were tested in an in vitro killing
assay. WD 2012/031273PCT/ US2011/ 050439 [0346 Specifically, BR31p6 cells, a
cel | | i nP0d8r phfesah £yt Bedip@aes addpddepachatelledte cells meresBeymaubsted for 900 /

vel | in gqRfonamenl }ﬁ‘)ufEQn@klﬁB‘%la@ﬁQeﬁHh&b@r?@eﬂe@nﬁn&@ﬁé’d QXY geaﬂ@m@@&%mégar 24
hour. Culture nedi a was exchanged and bioti nyl ated anti bodi es and

strept avlnéi)ﬁeIZhPmé@ﬁjl%@alt%Bmﬁﬁélpar ed as described in Exanple 21 were added
to the c l n
H)b ?BFQI{ scféen ) p.§3 664%1%1[;) cxﬁcre,rér#]t% a%ﬁnﬁ@dy‘%kﬁl@y%'ﬁ%ﬁ%ﬁ 1{tt])$fo 9

Cel | Ti ter- onega per er s protocol
wi t hout mndlatbgmmsttw@ptnmmﬂfmioz/am salkiBidg asdersetﬂmdelhc\@, albandibbdyedlones that
killed

| um nesc " % el |

on'y " vietOB e R MR BBl AR e € 12 BRI St afE ) oget her

Nei t her B(D’hgmimﬁoa\lvhmms Wnolmsptmﬁwha:hsedlg@ §AP)apebcrd@mbmtﬁﬂ wanhothbidyo pillus

streptavi iate significant c Ki.llin [0347] To

denmonst r s Cfa B el st SR B8 i Puribanpidtes it b o

payl oadshaeih agsblEan ynediatel the delivedy of Bdjo@dkicamsn td dMD IS dlemple gd?uﬁﬂircgrm e

non-tradit .onal hra spl.ant s cell line derive rom a

col or ect g &%ﬁ&@ﬁgﬁg fe‘ir“"lltg hﬁ%squgéﬁgﬁa g pagerealiq yEopeqlls frspomsblbhon tumor

pancr eat jegere 6 8 indtik @Rt to Mﬁfa?y sRatRGat d&OHELdEBbS mdBscINRI AntibBdigs Pri mari a
TC plate, After 72 hours of culture in a |ow oxggen i ncubator, 1.0 nM

puri fi eddesrifed deremhayomae nessatislas Sespeiticragents thaBiehhienlignt vinpackayaraio nm

FAB- ZAP (58R ool 88ha Wach QSR droakiiRripulst ur es or an additional 168
hours of cul ture. l e cell nbers were enunerated using Cell Titer-d o

(Promega Corp.) per the manuf acturg;éx%&ﬁ 9{ ocol. Cultures containing cells
and FAB-ZAP only served as referen 8 their |umnescence val ues were
set to "100%live cells."” Antibodies SCl.N71 and SC1. N149 specifically kill
CR42 and PA20 cells with SCieqpencipgfRP4oMpdulgtorspr e somewhat nore pot ent
than SC1.N149 (FIG 19B). [0348] These data clearly denonstrate the

speci fi c[OBQ4]andBime¢anltleffbreg(tihgenmmberodf ekdreplahy sistiog extbnotidud] antﬁrodiem,than acting

2 et o o4 SEEPAE LA P ABh EpLL SRR RS 1T
tabular fashion in FIGS. 11A and 11B, sequence analysis of the DNA encoding mAbs from
Example 10 confirmed that many had a unique VDJ rearrangements and displayed novel
complementarity determining regions. Note that the complementarity determining regions set
forth in FIG. 11B are defined as per Chothia et al., supra
[0305] For initiation of sequencing TRIZOL reagent was purchased from Invitrogen (Life
Technologies). One step RT PCR kit and QIAquick PCR Purification Kit were purchased from
Qiagen, Inc. with RNasin were from Promega. Custom oligonucleotides were purchased from
Integrated DNA Technologies.

[0306] Hybridoma cells were lysed in TRIZOL reagent for RNA preparation. Between 10*
uL and 10° cells were resuspended in 1 ml TRIZOL. Tubes were shaken vigorously after
addition of 200 pl of chloroform. Samples were centrifuged at 4°C for 10 minutes. The aqueous
phase was transferred to a fresh microfuge tube and an equal volume of isopropanol was added.
Tubes were shaken vigorously and allowed to incubate at room temperature for 10 minutes.
Samples were then centrifuged at 4°C for 10 minutes. The pellets were washed once with 1 ml
of 70% ethanol and dried briefly at room temperature. The RNA pellets were resuspended with
40 pL. of DEPC-treated water. The quality of the RNA preparations was determined by
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CD46 Modul ators Sensitize Pancreatic Tunors to Chenot herapy [0349] To assess
whet her the disclosed nodul ators can increase the chenosensitivity of

pancr eat iwotormmss27ant i - CD46 anti bodi es were conbi ned w PRTAIS2@N5046aNCeEr
agent in an in vivo assay. [0350] More particularly tunors were initiated in
i mmunoconprom sed m ce using the NTX- PAl14 patient-derived tunor |ine and
then random zed into one of three groups (10 mce per group) when t he nean
tunmor volune of all mce reached a prOXI mat el y 500 groups wer e
treated HioBatingeitlying i/ hagaersergelk Bé\le%wwstfg%mams@ffﬁére%amat upRg/ kg of

ei ther amzent i beyvRALREINAG LSS &ﬁ@-h%ﬂgx}xa%pﬁ‘ﬁ&ﬂmﬁwméﬁgﬁk pehee ki ©
i sotype matched anti body C). The renmai ni ngltg%rou whi ch serves as a

cont r ol , Shegigie feraprrgg de bylip hegyy I@bal%@@§am t ghatris verebtainad Wisdy dr ug
conj ugat Rid SiakriAS d4Rak bﬁm&r‘g DAL &k R w%‘e@(oeang;ﬁ 5} thi§ '\Jﬁ Ay K%x?‘eeday

it
after the 3rd treatnent (day 8 pos}? random zat 1 on tunors
act i vel ysagmspis fidinmgch BNﬁI‘ﬁ@mer s Qinpdin @geJS@glRTeH@R Kit mbwéeSfarhi@mdeéch group

were eut gan] é&ggl A rﬁgfg@rlgtﬁ&q& D6%n Fip{ase 'ﬁ&aarﬂg%lyﬁp:@%%{a A 6@5%9 by flow

cytonetry. sin suspensi on $9'sol at ed
fromm c@nttS’t@aREdPC&sBld@s cardl‘ﬁﬁﬁma;bamieQ\Bmaom,olntoadtaddhtxbcythamnnbiesjefé&emto
mar kers t hat cat !a n and quantl tation of TPC

" o h
subpopul ar?li?]glncénonlgy fiﬁtlr’lr%}rlts?efgb & e B e& treated with the conbination of
t he anti fOGD®I6 aRtdckodyni$Ets N&Ié@r@aﬂdgﬁmncma&n hel of REApeSoe nom@d ofkitied man

(o SRRt LRSI TR T T RO e

t han t heer Ot Ok c@tOipg BVeks@ e IR N Aed DNWSp W aRNEddIRANL b ﬁlﬁin@@leﬁé oups
(FIG 23“# £03511Wth the exception of mce serving as contraols in this
st udy, OHOMEasim( gith ythedracharymiiere contpifsil} of the ’&égetniﬁrfﬁ‘ﬂ““ﬁﬁ (IRt t he

renai Ni Ngv&sdmirfifcrifion Sh@POR WERE theihal Bydl@ pRIgY:An als REdich is0afor 3d miif@at nent s
(total of 14 treatnents) of gentitabine and anti body over the course of 7

weeks, afY Erfonhi Binukes E‘éI)OWé?l BY 80 exlcs @f (A€ éorv%QéRqoydWﬁC 6nPY sesprdshBdy (MOPC
or SCL. N4#9.0 hifSR8C trhye kv m@ﬂq FRNh&BAESH aft %od f8PP6 miAkgden (i.e. tunor

vol ume neasurenent's). Overall, tunors in genti t abi ne-treated groups
respondel@®39Y t h&p prepars ﬁ@(ﬁqR/EroﬂlFCéSaﬁOh@mct Dé@ mmcxagthe‘mresgref@tdtL@mgéheow 100

mB; howg V6 uick kt“ J.qf&%uémﬁﬁ 2RI En {o%?é@glu\aacmersfb?otﬁc% MASNAR s Rpgy and

gencti t abrne onger progression-tfree survival than tunors in mce
treat ed fxprn Hlegpemottalm wpanglOgeof (sebiledmater and theBBeqiayesd direslydom bash yyandf=| G

208) . 01?@1%1{ it @%Ie%fcg,%{fé%ﬁ %ﬁé&@ And E)‘NA &gbén%%d\keer% ﬁrtaaﬁf%zt% LLiRgy %ﬁzar e able
to sensi unor cel ot tandard care che er apeut i c;
genti t ab{Reger et al. pammlcemm&esaap@n -67& 29h).pr evi ous denonstrations that TIC
fuel tu ecurrence was. si gni ficantl (ﬁ ed 9 geated wth
ot h t hathARed AhTICRIAE A MOay Anh “HLAEI S hEIErEL e GEHET LBl ne. al one.
dat a preseniphdy ficibedsheggeatddighhatair hieiablak@tbnSait.sbilfd8h anFIGSOYA + s0RbI e to
ificall [ Tl I Vi h her r h

;gﬁgl t a(t:)’ia X gyamOs: 1%—8%§wﬁllet: the gtelyetitc grrgnggrrrrl[e)ltlts gn e%l\chE:ci EDﬂ %Ia% rllje((:i as

by Chothia et al., supra) of these anti-hCD46 antibodies are set forth, respectively, in a tabular

form in FIGS. 11A and 11B (SEQ ID NOs: 86-193).

[0311] Of note a significant fraction (50%) of the 18 monoclonal antibodies that were

sequenced contained VK10 and VK14 light chain germline segments. More specifically there

was a strong bias toward the use of the IGKV10-94 and IGKV14-111 genes in the immunized

mouse repertoire. Further analysis showed that 6 of 18 mAbs used the IGKV10-94 gene, and 3

of 19 mAbs used the IGKV14-111 gene. Three antibodies that use IGKV14-111 gene segments

(SC1.N56, SC1.N66 and SCIN77) recognize epitopes within the CD46 sushi domain 1. Five out

of six antibodies that use IGKV10-94 gene segment recognize epitope within Sushi domains 3-4.

While the nature of the clonal selection process is unclear it may be that the CDR regions of

these germline gene segments form a favorable conformation for binding the antigenic
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CD46 Modul ators Can Reduce Tunor Initiating Cells in NTX Mce [0353] M ce
are xenografted w th subcutaneous, ki dney capsule or ectopic inplantation
of a hunmawotarmsi1fsagnent or single cell suspension of RaFars2ameN43Cel | S,
of which at | east a subpopul ati on express CD46, are allowed to harbor human
tunors. M ce bearing human tunors are then random zed once tunors reached a
burden of 100 - 500 MB and treated with an anti body drug conjugate (ADC)
targeting hunman for instance, by dosing the drug once or twce

weekl y agetffﬁmfaé‘tsl ok M BiersABE t‘ﬁﬁedﬁrég/béerreﬁﬁ“%&‘ﬁﬁ‘iaﬁé‘?tiog#rwdt‘ﬁt}?t andard of
care chepitdpimapgehsschaeh as irinotecan or gencitabine. Preferably the
ADC wi || conprise an anti CD46 anti body conjugated to a cytotoxic drug

noi ety or toxin. [0354] After severa}f:xz\l/veellé of treatnent the tunor is
observed to either shrink until no tiitoY Ss remai ns, undergo parti al
regression wherein sone nass remains, or maintains its mass w thout
continuing to grow. |n tEeitpreldeteriainatieef CR4GModuatgs of the resi dual
tumor nass reveals either no human cells remaining in the tunor mass (i.e.,

it is coppesed af afseskdumbydBDIAR aS)FORImG S §))00p19)'feili1fn wilg¥e dmlBduct i on
or elimnation of tunor initiating cells as determned by various in vitro
(e.qg., cupmplipmagisef(hefesiarchyacdamag) (i.anthopeengpded by exens, 1-6,icaintmiongp al | ut i on
anal ysi s t i LM i f

ot at b SRS SrfRa Aol fod FIKELLOR O BERT] TLAIMAE SEMTT e e
m ce conéysteme-ridhglomathudtappmnxioratedy thamiat acds. Fhe TOE SER sl ADME stegberby a

signific re t r recuyrred. (. S #

preventi ﬁoﬂ%gg (?{)% lrg%%gigﬁlra (i Le{ir;lgggetgrfe? (Y)%’g?rﬁ% ?pglcf 6@?&%51(%())%@’ g%dgﬁé’?f} cljﬁé@haé art

wi | | f ur tddseribedppKewsiatt el..tshgh whivh ipmespotateid et byanfersaye etsentredi @d i n ot her
speci fic for 1.t hout dep ing,. fromthe Lrit or centr ri butes
her eot et b e PR M neb T P R8P hch R38R b Pn SERDL Gires

di scl oseBofonh ypeeinqIb4n antieodiesdh ﬁﬁﬂCBél% HeDelﬁfc;on%]tfuci w?]st @nbetet Ii‘rdt]?é pﬁ@orzhgt hat
other variations are caontenpl ated as being within the scope of the present
Phvent | ol BT aRgY T TpREEEh TSRTTEH TR TPt o PRe

parti cul gy aerbadise®nlespicfiahe (BYSEDBER id @FFK-DPE N uslfd Ak kademeihbds aeat her
ref erence shoul d be nade_to the appended clains as indicative of the scope

and cont SieTiRsE abews fpifhe APAE FCD variant/latanot phownd. oEagheod theybridasepul at or .

supernatants was tested for binding to each of the pan- or isoform specific CD46 ECD proteins.
His-tagged purified CD46 antigen derived from the sequence of CD46 exons1-6 and CD46D-
His, CD46F-His and CD46J-His from Example 9 were used to coat ELISA plates. The binding
of each monoclonal antibody was detected by HRP labeled goat anti-mouse IgG. Pan-CD46
antibodies were identified by their ability to react with the CD46 antigen including the first six
exons and lacking exons 7-10 of the CD46 extracellular domain. 155 out of 160 mAbs were
found to be pan antibodies that bound to all CD46 recombinant expressed ectodomains. Five
mADbs failed to recognize an epitope in the first 6 exons of CD46, but recognized the STP
domains that define the three splice variants CD46D, CD46F and CD46J.

[0313] FIG. 12A shows a graphical representation of the ELISA data for the SC1.N122 and
SC1.N29 antibodies. The data show that SC1.N122 is a pan-CD46 antibody, as it bound to
CD46 exons1-6 (i.e., CD46ECD-Fc), CD46D-His, CD46F-His and CD46J-His. SC1.N29, on the
other hand, showed little to no binding to CD46 Exons1-6, but did show binding to CD46D-His,
CDA46F-His, and CD46J-His. Thus, these data indicated that SC1.N29 binds to the ST domain
encoded by exon 8, and exon 9, or the membrane proximal domain within exon10.

[0314] To more specifically identify the region of CD46 recognized by SC1.N29, synthetic
peptides derived from various exon-exon junctions of CD46 were directly coated on ELISA

plates. Binding of SC1.N29 to those peptides was detected by HRP labeled goat anti-mouse IgG.
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2. The isolated CD46 nodul ator of claim 1, wherein the CD46 nodul at or
conprises a CD46 antagonist. 3. The isolated CD46 nodul ator of claiml1,
wher ei n twe 2e€4B1218dul at or conpri ses an anti body or i mmeooriSaeiliose3d r agment
thereof. 4. The isolated CD46 nodul ator of claim 3 wherein the antibody or
i mmunor eactive fragnent thereof conprises a nonoclonal antibody. 5. The

i sol ated CD46 nodul ator of claim4 wherein the nonocl onal antibody is
selected fromth eléroup consi stin chi meric anti bodi es, hunani zed

ant i bodi @&shond nfikar 2Bn?¢ bdd? é%undq%PePT‘ﬁ%ﬂ wijrhisdgriveodmmdaeren HexaflOc| ai m 4

wher ei n %a&&nn@@%k@sv@i N2 bhRAAY p&RAPE (19185 188) dnd DR A, YA Able&iaf£9i ON
havi ng three co'rg)I enentarity determ ning regions and a heavy chain variabl e

regi on haepeshthanyeleNeDdpiperanegion mexered @ingerfinbythesegesishiss sepmman thiotheavy

and | ighg, 14D £ PIP B NL AL Y deternm ning regions conprise
conpl erren%gg?tyadet erm niphg regions set forth in FIG 11B. 7. The isolated

CD46 nodul ator of claim®6 wherein said m)nocl onal antibody is a humani zed
antibody. 8. The isol ated CD46 moduftRle 16f claim 4 wherein said

nonocl onal anti body conprises a light chain variable region and a heavy
chai n vari abl e r egi Bwmanigatéinpfad¥idndclapat Autibedy GR46 Modulatargi on conpri ses an
am no aci d sequence having at |least 60%identity to an am no acid sequence
sel ect ed[0BtIIM t Miarige HuUPoioNSE BN DgndSC a1 450wa€ himSeLHdeRee s caspsetaifi@r th in

SEQ 1D NOL L7, SEQ.LE N 2%, SEQ ) 25, SEQ ID NO, 29, SEQ | D NO 33,
SEQ | D Fraltiggaeihpy K‘@ysﬁbatqg%% Pgd@smaﬁg Plekeydispynslest “K’gfc“gE@gf‘Be‘N@ 53,

SEQ I D N@:hxﬁl}fu SERER NQ 11611 an3EQCH N 1MDm A alatoR=QHe RulNGh (r88ew kR idAsNO 73,
SEQID N 77, SEQ ID NO 81 and SEQ ID NO 85 and wherein said heavy chain

vari abl ethf &giask regsﬁﬁwegééel%ddmw@né ighighegtsAcachiRmalpeyde tiegBaise 60%

i dent i t yrdRevdk dHublRe ARd s SHEMEN gﬁu&ﬁé efsmﬂe ;%\I%BJM Jsﬁh@mg&s@mmgﬁmaﬁ of
am no aci d sequences as set forth in SEQ I D

NO 23, HROipOgyto oach ofthe GIpR fgmaimsis HSEQ)I]dDCRI@HhISHP KSEQtlabmu@be@m SEQ I D

% gg %E%a} Qm%%zeé?mtlb% v%r%n%ergl}}?degggrc%ept -neéé theﬁggnlaphl%%mz? aﬁEQS:Eg

| D NO. 88utibody. Bﬂvtmmcn?en@d aulipdien catadi Hg aangearhinbnoeinpldesatayitcddérmivag | abl e
(2900 SR AIPGRR b SARD ECSBAR A BT B 2
deri ved liummzad Sﬁlhwll ons biads tb §dHy aofigenlvaibnmBroved bihding mffmitg iwhije @ am no
acid Seq}lljuerrpa%lezecfl gem\l%mAb retains the same antigen binding affinity as its mouse counterpart.
[0316] Molecular engineering procedures were conducted using art-recognized techniques.
To that end total mMRNA was extracted from the hybridomas according to the manufacturer's
protocol (Trizol® Plus RNA Purification System, Life Technologies). A primer mix comprising
thirty-two mouse specific 5' leader sequence primers, designed to target the complete mouse
repertoire, was used in combination with 3' mouse Cyl primer to amplify and sequence the
variable region of the antibody heavy chains. Similarly thirty-two 5' Vk leader sequence primer
mix designed to amplify each of the Vk mouse families combined with a single reverse primer
specific to the mouse kappa constant region were used to amplify and sequence the kappa light
chain. The Vy and V. transcripts were amplified from 100 ng total RNA using reverse
transcriptase polymerase chain reaction (RT-PCR).
[0317] A total of eight RT-PCR reactions were run for each hybridoma: four for the V kappa
light chain and four for the V gamma heavy chain (y1). The QIAGEN One Step RT-PCR kit was
used for amplification, (Qiagen, Inc.). The extracted PCR products were directly sequenced
using specific V region primers. Nucleotide sequences were analyzed using IMGT to identify

germline V, D and J gene members with the highest sequence homology. The derived sequences

were compared to known germline DNA sequences of the Ig V- and J-regions using V-BASE2
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variant A or a fragnent thereof. 13. The isolated CD46 nodul ator of claim
12 wherein the CD46 nodul ator further conprises at |east a portion of an

i mrunogl owol2ore/30273t ant region. 14. The isol ated CD46 moaaiSations@B9 cl ai m 1
wherein the nodul ator reduces the frequency of tunor initiating cells upon
adm nistration to a subject. 15. The isolated CD46 nodul ator of claim 14
wherein the reduction in frequency is determ ned using flow cytonetric

anal ysi s _of tunpr E surface markers gnovvn to enrich for tumor initiating

g‘ﬁi%‘f’r&

cell's or YRUH pehydienment@E i aRd & 2Engivin the BopsesisiP JRedddfer s known

to enricsfigr tem theRudledide @g]u@@ellﬁormah@n dib8etS@haveD 64 edpthatior of
claim 14 wherein the reduction i is determned using In vitro or

e ol DeE ] Nt Fot S B and 61 MR WP ks, Goste SR ReReaRe of

cl ai m 160 REe piimbiN@tsIsBUeL o @R 1k 4Nef {eﬁﬁéﬁ‘é‘%ﬁfthé?gdﬁﬁﬁf V1 Biech YShdhibBai¥d VO
limting dilution analysis conprising transplant of |ive human tunor cells

i nto i NMYAScsHpredriPsdening efdhe reg@nbimg mogeyleabentiopde vbenarentortho¥-B)-4i m 17
wherei n {lge LeAYGE LR e@f\mtfhrn%l&?%%é]pg%@géﬁh%? .LﬁéaQ? chdih %’én&)oﬂ CAL &z% F'g
ion of tuno

di lution anal ysis conprises I cat initirating
f r equencidenigiedgs PHIERon3.d7 é‘t’)r DSEE P dR) stdati3swherss the h@avyTheiniof g¢xas etNG™6

modul at Ocvel.%flde% ﬁéﬂsjigi}wllefﬁet Vi 15§§2 é(%%&& 10 9 ht ch%g gﬁ%@/ w%r% fg &f erm ned

using invitro 'rmti on ‘analysis co |ngnallut|on
deposi t i BpK870- 94aneiﬂﬂl|gamlmu|gme familiesfdrlbbtth mAnbsw tr o coI ony support| ng
conditio

nmodul at or .of n t he
reduct i oﬁﬁo?] f reaeu% %196 eta@F ?ﬂdﬁgét ?Péllnnsﬁq‘i‘eﬁc%f{opb%[e%ﬂ Wﬁﬁmﬁ} P8 anal ysi s
conpr i sefingtitamal himanahiisie @fiohYemiendenhid @tiewgd 2 hbmbloggarinayonisi Rencked.sson
distribugion stati tlc The .isolate 6 nodul ator qf ¢laim 14
wher ei n g e op firgna Vﬂfﬁ‘leat”l%#a SEHY fige W%ﬁﬂ%“%ﬁ%‘?t T T?%fﬁat“i“i‘ %cells. 22.
A met hodfr@thewdrR aiiindther SOBMHRuRSS fE ugd i theHusRhBed SCONPI t&risictarid atistier i ng a
t her apeuti cal | éﬂﬁeffectl ve anpunt of a CD46 npdulator to a su {]ect in need

t her eof . reg9§ of tgdumarigelS o NE bayy eninyghaws Sp%edwmglagpusthabarnt Bi-Conpri ses
a CDA6 aphrafdiAdicytience and 78% sequence homology to the mouse variable region. For the light chain

of SC1.N71 a similar process was followed and resulted in the selection of human germ line Vg
02 and J segment JK1, with no frame work amino acid substitutions. The resulting variable
region of the hSC1.N71 kappa light chain shows 90% homology to the human V¢ O2 germ line
sequence (positive Z score value of 0.945) and 85% sequence homology to the mouse variable
region. The nucleic acid sequences and corresponding amino acid sequences of the humanized
SC1.N71 heavy chain (SEQ ID NOs: 198 and 199), and the humanized light chain (SEQ ID NOs:
200 and 201) are shown in FIG. 13A wherein the CDRs (as defined by Kabat et al.) are
underlined.

[0320] A similar procedure was followed to derive hSC1.N149. This analysis provided a
humanized heavy chain comprising the Vy1-18 gene segment and J segment JH4 with no
framework amino acid substitutions. The variable region of the humanized SC1.N149 heavy
chain shows 87% homology to the human VH1-18 germ line sequence and 77% sequence
homology to the mouse variable region. For the light chain variable region the analysis indicated
that Vk O2 and J segment JK1 with no framework substitutions would be effective. The variable
region of the humanized SC1.N149 kappa light chain shows 87% homology to the human V¢ 02
germ line sequence (positive Z score value of 0.942) and 80% sequence homology to the mouse
variable region. The nucleic acid sequences and corresponding amino acid sequences of the
humanized SC1.N149 heavy chain (SEQ ID NOs: 202 and 203), and the humanized light chain
(SEQ ID NOs: 204 and 205) are shown in FIG. 13A wherein the CDRs (as defined by Kabat et
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24. The nethod of claim 22 wherein said CD46 nodul at or conprises an

anti body or imunoreactive fragnent thereof. 25. The nethod of claim 24
wher ei n twe 2arta32ydy or i mmunor eacti ve fragnment thereof PCOMSRI1ZHS0429

nonocl onal anti body. 26. The nmethod of claim25 wherein the nonocl onal
antibody is selected fromthe group consisting of chineric antibodies,
humani zed anti bodi es and human anti bodies 27. The nethod of claim 25

wher ei n id nocl onal anti body conprises a |light chain variable region
havi ng tﬁ%ég”gﬁﬂﬁp‘ﬁentarity determ ning regions and a heavy chain variable
regi on hpsdng t byeEete ATMasIR Hagikblk DNIf@sidntd (e drRgd DNR Yher@bded Be heavy
and light chain conplenentarity determ ning regions conprise, ]

conpl enePRBATAYY CRRIPLYVHE AioAT IEHIUERE Leet exemtipn Verter Ehe yarpble light chie et hod
of cl ai Myggmdnaer&t Blod ifioTRRAG lCoRPha SiphdsBiBH Ve &R MANtiBSHesBvdrt SlprestdidlyRo-
vari abl e region and a heavy chain variable region wherein said |ight chain
vari abl etr#ng B(Pﬂ‘éfdh%)li*q%)é%néhe Heht geaineCHOfGhce having at | east 60%
identity an ! i G S fed:. . gr i,sking of
i 1o Aol oquinnon e RSRRe PR TGP RGP TR S o
NO 25, Bponized NgiabkogenSPOR|pDANGs 86 hugEQninDinNgob® ih exBrRyidDveNors wds, SEQ | D

NO 45, 4 53... . SEQ. EQ ID
No 65, SESNG! gerdE e PaeinRERy BNt Bireg B *¥rtia “seo
| D NO 8for fgitl Xnhad aed PraHifor lgEavkick hidweddaectabing griegiegpresampretses an am no

acid seq e havin eas %identi.ty to an am acid sequence

sel ect ed&fn?ag%n 5%’%8‘3%%0%“3@5 ' g ot r%%ﬁ”}r;sores &"Qvez%q@%ﬁ‘&g? ggé)r %é‘ftsfwtﬂet hin
SEQ | D Narifit wiBERaduRKNEER pificSEQ kiDQien A8¢.) SRQWEDbNGgeLidn wEEQge a0, 31,

SEQ I D S D NO SEQ I D NO 43 ID NO 47, SEQ I D NO 51,
SEQ I D .OIgg%H)SE%"d Bd:%?ng@gmsg%%v% D§§?te§§% PSR WeHE PUBER) PRTIRY, 71,
aﬁQ I D l\@atizﬁim@ﬁ@rl ésBoiIN(cht&Q.bEﬂgﬁho‘ﬁE@cﬁ&lsNQre %formg@bzqeﬁthﬁl mgarg@df mfs%ml -?_Ihm 25
erein saj n ant | y C ri ses a _pan- ant i body. . e
met hod OW%?W%%Q%W i SRR TSt Pigberytel AR pEYSEEP T cal 1y
associ at gscivit PORQAGIIR! arkdDh Ry GhARzSIRlebSEDNAL i@Mpeent Bloli D18 0B8fb0Ga @fifeC! @i m
30 wherein said one or nore CD46 splice variants conprises a splice variant

sel ect edT§hBHPEIHE WFOTARSIOHA] dt herg shoek eip?6D WikBad Higkan podeg and giated The

met hod oént&hxﬁbimu%zpm(e@g@b ﬂ%ﬁrﬁi)d Tnyngamdak& frRs Al ¥EmENG HEHET WwEOHRI | Ses a
neopl astic di sorder. 3. The method of claim 32 wherein said neoplastic
di sor deringssiep i1fte s same gjfes @f pEERAHUIZG expression vector while the synthetic Xmal-Dralll

Vk insert was cloned into the Xmal-Dralll sites of -the respective pEE12.4Hu-Kappa expression

vector.

[0323] Cells producing humanized antibodies were generated by transfection of HEK 293
cells with the appropriate plasmids using 293fectin. In this respect plasmid DNA was purified
with QIAprep Spin columns (Qiagen). Human embryonic kidney (HEK) 293T (ATCC No CRL-
11268) cells were cultured in 150mm plates (Falcon, Becton Dickinson) under standard
conditions in Dulbecco's Modified Eagle's Medium (DMEM) supplemented with 10% heat
inactivated FCS, 100 pg/mL streptomycin, 100 U/mL penicillin G (all from Life Technologies).
[0324] For transient transfections cells were grown to 80% confluency. Equal amounts of
IgH and corresponding IgL chain vector DNA (12.5 pg of each vector DNA) was added to 1.5
mL Opti-MEM mixed with 50 pL HEK 293 transfection reagent in 1.5 mL opti-MEM. The mix
was incubated for 30 min at room temperature and distributed evenly to the culture plate.
Supernatants were harvested three days after transfection, replaced by 20 mL of fresh DMEM
supplemented with 10% FBS and harvested again at day 6 after transfection. Culture
supernatants were cleared from cell debris by centrifugation at 800xg for 10 min and stored at

4°C. Recombinant chimeric and humanized antibodies were purified with Protein G beads (GE
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34. The nethod of claim 32 wherein said neoplastic disorder conprises
adrenal cancer, bl adder cancer, cervical cancer, endonetrial cancer, kidney
cancer, |woep12osmyer, |ung cancer, ovarian cancer, col oPETisR01caANaY
pancreatic cancer, prostate cancer or breast cancer. 35. The nethod of
claim 22 further conprising the step of reducing the frequency of tunor
initiating cells in said subject. 36. The nmethod of claim35 wherein the
reductio frequency is determned using flow cytonetric analysis of
tunor ce gﬁ hce markers known to enrich for tunor initiating cells. 37.
The nethod of claim 35 wherein the reduction in frequency is determ ned
usi ng i nmunohi st ochem cal detecti onExdmplad®r cell surface narkers known to
enrich for tunor initiating cells. 38. The nmethod of claim35 wherein the

reduction in frequpaeyminatiGebeBiRtNRUHsFhderidtits ¥f €D Modulhtdsvo |im ting
dilution analysis. 39. The nethod of claim 38 wherein the reduction in

freauencihshs) dekahigladndiR Witk dsBa ' fRtybd it blafifh Abindibials BBleXRl BpagaPr! Sing

transpl ant of |ive human tunor nt o nmmurfoconpr om s 0. The
met hod ofn0dtlllatpm%@er@m@aseﬂehfwm@bw\@d@ptqlfcmllm,fa Ifwréiquér@élﬁjz&mbodnsn@ﬁe using in

vivo l'mcﬁa'raQ é A’éttbgﬂmﬂ E}Jnye?lc§b Al rélnsd sg e%gt\hfl G IOn ot eu@ﬂ%
g? 9 ol ? SPieES:

initiating c uency usin s0n on '§ 41. The
met hod ohorndﬂagsrgeﬁﬁam endedxpresied glemilajtytusmg smhdzfrd &qhmqw ab sct tkethein ixmeple 9Si Ng

t I di.l.u t di | ut d ition
of 11 ve MM elmsrEETb SR ARG G ERBBES afSetrpisdr P inGe BRI FORES. 42
The et hedrmadsetq Cailithr&yaoshes: e;emthdkewceﬁmmoorQ&HYXg emme@qmndleﬁ@ﬂ(ay ned using

invitroJimting dilution a SIS conpri ses i fication of tunor
i Lt RIS S e R o B et RO ST S s, 43, The

nmet hod oA ABI6aS M. Rahdf AKC TR 1.C ODRY oS bitGvrl) (B 48 heRoREs ReicRpredsed hiipudified

anti- Cangr%r t(? gr?alrl]);[sm by ForteBIO. Reactivity of the antibodies to reduced and unreduced antigen by
Western blot was also measured and very few of the antibodies that were tested bound to reduced
antigen. The results of these experiments are set forth in tabular form in FIG. 14.
[0326] With regard to the data, affinity was measured in three ways to ensure accuracy.
First, binding signal was measured for a fixed amount of antibody probed against serial dilutions
of antigen in an ELISA to determine relative modulator activity (data not shown). Second, the
affinities and kinetic constants ko, and ko of the selected modulators were then measured using
bio-layer interferometry analysis on a ForteBIO RED (ForteBIO, Inc.) with a standard antigen
concentration series. Finally, the affinity of selected modulators was measured by surface
plasmon resonance (Biacore System, GE Healthcare). Based on a standard antigen concentration
series and using a 1:1 Langmuir binding model, the K4 of the antibody binding to antigen and the
kinetic constants ko, and kogr were determined. FIG. 14 identifies the method (F for ForteBIO, B
for Biacore) used to generate the affinity measurement included in the table. In general, the
selected modulators exhibited relatively high affinities in the nanomolar range.
[0327] To further characterize the CD46 modulators truncated protein constructs were
fabricated each of which deleted one of the four sushi domains. Binding to these constructs was
tested using ELISA to identify the CD46 target region of a particular modulator. The
experimental details of this work are laid out in Example 14 with the binding domain of each
tested antibody set out in FIG. 14.
[0328] In order to determine whether the epitope recognized by the CD46 modulator
comprises contiguous amino acids or is formed by noncontiguous amino acids juxtaposed by

secondary structure of the antigen, Western blots were run under reducing and non-reducing
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44. The nethod of claim 22 wherein said CD46 nodul at or conpri ses CD46
variant A or a fragnent thereof. 45. The nethod of claim44 wherein said
CD46 noduwvetzer2/@wma78her conpri ses an i nmunogl obul i n cons®PamuSe@gioss3or
fragment thereof. 46. The nethod of claim45 wherein said CD46 nodul at or
conprises a fusion protein. 47. The method of claim 22 further conprising
the step of adm nistering a second CD46 nodul at or wherein said second CD46
nodul ator is distinct fromsaid CD46 nodul ator. 48. A nethod of reducing
the freqtWEPnyf Mpigrmsrticularly wingigndat Plsciraphgresip fsicligues weH kaeve etheot.

conpri si agb Qﬁl%%h &P sRETN SHELeh Mmd sH¥G) B At Hs &egué@fn%éypd &6k 49

The net hod of aim48 wherein'the tunor initrating cells conprise tunor
per pet uat-Prif modiliors sugantiThercaeiehony vfith ehégemwigreharwiide twadcwera imgact
per pet ua re r . T of claim
48 wher elﬂg\ égﬁgé (\%éfg&{m%&? g%aggraggg%?@sngg quué%&%da{%(ﬁ%%doarﬂ%g?m@g? The net hod
of cl ai nM0389wmheFmplhy, smsdr@ﬁ)ﬂﬁtyrvﬁdubgﬂd)to qyompoligssemaanosanamcbmmel mobl&y The

I m52 wherein. s gtlbody

gzt h_?_ﬁeOEDﬁé %(()jmol]pgs Ve evaAtgate %%kalum uabcogégetn rgt‘ieosn sexfu?s V1 &?@CW
neopl ast expretseaidomdesmeal mﬁedltxfgamrmts histe @ rraﬂm toms |ssltecttﬂgm6duladrs esmad cancer,
bl adder cer,.  Cervic e netrl r, ki cancer,. liver
cancer, | eﬂ%@’ e fhaay “”186% ?gﬁ%@g‘ﬁ@ﬁ @8ft{§}1§&t5§ﬁ %ﬁrﬁ?@ :ﬁcq Sglrdl MEREE R ancer
pr ost at ewRRBE@IMmoBE ahd RashosEAR@Rbt reactive with squirrel monkey. ND in the table indicates

that the data was not determined.

Example 18
Epitope Determination of Selected CD46 Modulators

[0330] In order to determine the epitopes defined by selected CD46 modulators generated as
set forth above several different variants of the CD46 ECD were constructed and expressed.
More specifically CD46 deletion mutants were designed using primers which amplified various
CD46 SCR domains (as described in Adams et al., Journ. Immunol., Vol. 147:3005, 1991 which
is incorporated herein by reference in its entirety) and fused these to a His tag for affinity
purification (Qiagen, Ni-NTA). Four separate His fusion constructs, each omitting one of the
four SCR domains, were then cloned and expressed generally as set forth in Example 9 using
standard biochemical. Isolated endotoxin free Plasmids DNA (Qiagen) were used for
transfection of adherent HEK-293 cell using 293Fectin (Life Technologies). Supernatants from
HEK-293 transfected cells comprising the expressed deletion mutants were harvested 72 hours
post transfection. Several monoclonal antibodies against CD46 were tested by their ability to
recognize the various CD46 proteins with deletions of defined SCR domains. More particularly,
through an ELISA assay generally performed using the methods set forth elsewhere herein,
selected antibody modulators were identified as being directed against any combination of the
SCR domains one through four, respectively. This data for twelve of these modulators can be
found in tabular form in FIG. 14 under the heading “Domain” where the derived binding domains
are specified. It should be noted that one antibody, SC1.N29, did not bind to any of the sushi
domains but rather bound to exon 9 as demonstrated in Example 15.

[0331] This Example again demonstrates the ability to generate and select CD46 modulators
that immunospecifically associate with selected isoforms or splice variants of the therapeutic

target.
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55. The nethod of claim48 wherein the frequency of tunor initiating cells
is reduced by at least 10% 56. The nethod of claim48 wherein the

reduct i orworrofrmsqrency i s determ ned using flow cyt onmet PCE/Usa@l1PSi439 oOf
tunor cell surface markers known to enrich for tunor initiating cells. 57.
The nethod of claim48 wherein the reduction in frequency is determ ned

usi ng i nmunohi st ochem cal detection of tunor cell surface markers known to
enrich for tunor initiating cells. _58. The nmethod of claim48 wherein the
reduction in frequency is deterni neb*8PIAd%i n vitro or in vivo liniting
dilution analysis. 59. The nethod of claim58 wherein the reduction in
frequency is det er ilneacterdiatign iofi Mongdohal fintibedy €D4aNetulatnesl ysi s conpri si ng
transplant of live human tunmor cells into inmunoconproni sed mce. 60. The

met hod o ai 9 rein .t reduct i frequenc et er m using in
Vivo L iy arrie SR b BBl A RE S BRERT (55 4
initiati WYCLEI49 Weregueyvey taidtdrgieohdskindidg sfardchuisiion Mdraparatilas, 61. The

met hod of claimb5b rein the. reduction, of frequency .is determned using
o Ubt  on e gty SR e dirue SotaeR P i TR SRR B PorD! Ghoepos ¢ Lon
of live hiivfied widntigLdnlySubtRtcBandds W e Qof@Andy BroSdhp Rt bynGe 6@Agiitdiens. 62.

The nmet hod of claim61 wherein the reduction of frequency determ ned using
in vitroPPf¥ting dilution analysis conprises quantification of tunor

initiati pgssel | if hRALBACHe BFInNY oPRLSKOSC ONST HhdPMEdsORd By @lHigblGRing 63. A
met hod of sensitizing a tunor Iin a subject for treatnment with an
ant i - cantElacapamrondsanrics (IO A royide sheorsudig setiprdt wild gl - dBed pvdul at or to

sai d subi&etnirati&iffserid6r 1781 Bo4. QTZ_SCJnﬁil%@?nmgérﬂd?ingﬂie(iu%féomqyﬁo_at or is an
anti body. 65. The nethod of claim63 wherein said tunor 1s a solid tunor.

66. The bastorod tef FIEISal 1 &3l 1ae med wsirgx b1 hargmuinbinding mgdelt the Bapfihses a

chenot hecru'ﬁ]i%géll} Eiﬁdiﬂg%tigen was estimated to be 1.1 nM. Similar experiments then run with the
humanized construct showed equivalent results (FIG. 15B) indicating that the humanization
process had not adversely impacted the affinity. In this regard the measurements indicated that
the humanized construct had a Kg of 0.7 x10™ vs. a Kq of 1.1x10” for the parent murine antibody
when tested using human CD46 (FIG. 15C).
[0334] Similar experiments were then performed to compare the binding of hSC1.N149 with
that of its murine parent SC1.N149 (data not shown). As may be seen in FIG. 15C the
humanized antibody had a K4 of 1.2x107 vs. a Kq of 1.1x10” for the parent murine antibody.
[0335] Besides the affinity measurements the antibodies were further tested to determine
cross reactivity with regard to marmoset and cynomolgus antigens. As set out in FIG. 15C both
SC1.N71 and SC1.N149 strongly cross-reacts with both cynomolgus and marmoset CD46
homologs thereby facilitating toxicology studies. The reactivity with marmoset and cynomolgus,
though slightly lower than for the human target, is still well within an acceptable therapeutic
window.

Example 20
CD46 Modulators May Be Used As Diagnos\tic Agents

[0336] In accordance with the teachings herein, the disclosed CD46 modulators may be used
as diagnostic agents to detect CD46 associated biomarkers in biological samples from patients.

[0337] As previously alluded to CD46 is a type I glycoprotein known to reside in the plasma
membrane of cells but can be cleaved off membranes by the action of metalloprdteinases. CD46

exists in multiple molecular weight isoforms due to alternative splicing of its mRNA based on
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67. The nethod of claim63 wherein said anti-cancer agent conprises a
biologic. 68. A nethod of diagnosing a hyperproliferative disorder in a
subj ect iwoneed3titer eof conprising the steps of: obtai mCcmgisaomiossae sanpl e
fromsaid subject; contacting the tissue sanple with at | east one CD46
nodul at or; and detecting or quantifying the CD46 nodul ator associated with
the sanple. 69. The nethod of claim68 wherein the CD46 nodul at or

conpri ses nti body. 70. The. met hod of clajm wherein the
ot T body 18 sBER R P BB bl mPe BoRuf s O vt S obRe! Cr e of

manuf act ttigmdsefat dbaiindEAGhOSE sngh@fo;fefteat:mg skdMbregsRabrtifdodi fadder s
conpr|5|§%Pa receptacl e conpr.i sing dul at or and instructiona

mat er i al ¥R A} SHEP REPLRSPHINEHAED HSEATF &?rkﬁiftlo%midr(é’&{d tereigresiseyl fopdiagrasic

associ at gﬂp@d@&r WBJe.as diféase Bidtadket.i T ConBitm MBOMEG LBIR iBenbdfl anlgcrdvc‘!ﬂﬁfee' n
said CD46 nodul ator, i s a nonoclonal antibody. 73. The article of

manuf act Wregeaeraiedayith apg-Gipdorastipodigraising asprdatsheEllgAyfpinaas gs shopaan BKF-d 6Pl at e.

(insert) and a portion of this standard curve FIG. 16A, (main figure) was used to quantitate CD46
levels in serum samples obtained from healthy subjects and patients suffering from diverse solid
tumors (FIG. 16B).

[0338] More specifically, monoclonal antibody SC1.N35.6 was absorbed to standard ELISA
plates at 1 pg/ml in a 50mM Sodium Carbonate buffer, pH9.6. After washing the plates with
PBS containing 0.05% (v/v) Tween-20 (PBST), the plates were blocked in PBS containing 2%
(w/v) bovine serum albumin (called ‘diluent’ from here on out) for two hours at ambient
temperature. The content of the plates was flicked off, and purified recombinant CD46D-His at
varying concentrations or serum samples diluted in diluents were added to the plates for a
minimum of two hours at ambient temperature. The plates were washed in PBST before a CD46-
specific goat polyclonal antibody conjugated to biotin was added at 0.5 pg/ml in diluent. After
incubation for one hour, the plate was washed again with PBST and incubated for 30 minutes
with a 1:2000 dilution of Streptavidin conjugated to horseradish peroxidase (Jackson Immuno
Research). After washing all plates twice with PBST, 100 pl. TMB substrate (Thermo Scientific)
was added to the wells and incubated for 30 minutes in the dark. Color reaction was stopped by
adding 100 pL/well 2M sulfuric acid. Absorbance at A= 450nm was read in all wells using a
standard plate reader.

[0339] In this data set, CD46 levels in serum from 12 healthy adults is compared to serum
samples from 17 colorectal cancer patients, 6 melanoma patients, 15 breast cancer patients, 7
ovarian cancer patients, 10 non small cell lung cancer patients, 14 prostate cancer patients and 9
pancreatic cancer patients. As illustrated in FIG. 16B these data show that average CD46
concentrations in serum samples of healthy adults is approx. 12.1 + 2.2 ng/ml while CD46
concentration in colorectal, breast and non small cell lung cancer patients are significantly higher
(26.6 3.4, 30.6 = 2.3 and 42.0 = 7.1 ng/ml, respectively). These results clearly demonstrate that
the disclosed modulators of the instant invention can effectively act as a diagnostic agent for the
detection and/or monitoring of neoplastic disorders.

Example 21
CD46 Modulators Function as Targeting Moieties

[0340] Targeting of a cytotoxic drug stably linked to an antibody represent an empowered
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74. A nmethod of treating a subject suffering from neoplastic disorder
conprising a solid tunor wherein said nethod conprises the step of

adm ni st ewpreg12z2031378r apeuti cal ly effective anount of a CBP¢o/use@aloaisdy t hat
i mmunospecifically associates with one or nore CD46 splice variants. 75.
The nethod of claim 74 wherein said one or nore CD46 splice variants
conprises a splice variant selected fromthe group consisting of CD46D,
CD46F and CD46J. 76, The nethod of clai.m 74 wherein said 6 nmodul at or
conpri se%“t’gggya?ﬁpéogj‘%f@f mightzhave gigat g}i?neéf RRUERLS VY Sofith bengry a6
nodul at OfetGei wis@er &t EMA-PeEe antibBdicd MBcrRH ABEYOfer€hié B idinb@eei n sai d
anti body conprises a nonocl onal anti bog%ééﬁlm. The nmethod of claim 74

wher ei n” fHECNOEBCHOINE agFH e B cefls 28t kil 26138 3 el ek yheeinng of

adrenal  gRB&OIIn RnAdERE (CROEBEsomEShablibAing PRNGE SapoR R ARIRhEd A ar eRcer . ki dney
cancer, liver cancer, lung cancer, ovarian cancer, colorectal cancer,

pancr eat PYstesn ey bound s bigtieylatetheBrO amipody madulatergnandrthe ab@@y ofthasstshrsdinof
t ti =Te: . i t~ i r ri s t-he step
reat i Nge @il RGheftlifEang) éernlg po;pglggsh?eﬁ.moeﬂs $REAS QIR B olqbﬁlgﬁ e

of adm nisteri n?_ a therapeutica ective anount "o east on
1

nmodul at oMogssediteatledl ARAOHEK 293 headlk iper wglewere plagdl.in Wakls ofet edelbflate] hen 80

wherein 1.g: . | . i e nt 82. The
ot hod o T2 St PIURE Bl DR Bl iR R LN IBdB0, 25
The net hod. ¢ atiqestrol 8 hwhigrody respactdvebn tvabmikgd eompolasasio af hbraidl onal

ant i body astic diso

o0 oSBT SIS T B REAREP 7 R o
cer vi cal moarseThe anidodpet streplavANZAP coljighisywtasgialy dilitstindaardetions Werg
caNCET. G B SN TP B RS e RO e O 0 1 ©
sect i oni M@irD FodoWinghil theabagiopuliald @M nabérld WRFe dnilinkiagddivdlig €RlITReranppr i si ng
the st ep(P?c]:mngg o?'p(?;[ Ii)err] esn?'zim%fz;[cglrrrg’rs pir(?tiogoil.a&LI?ugreszsilt}!O%t X}n;ti%gdyaf st%@id?ﬁgg{) ator.

served as reference, and their luminescence values were set to “100% live cells”.

[0341] Using this protocol several antibodies that were able to internalize as described in the

previous Examples were also able to mediate cell killing in vitro whereas a biotinylated isotype

control antibody was not able to kill cells. That is, several of these internalizing modulators were

able to mediate saporin toxin internalization that resulted in cell death. FIG. 17 illustrates this

cell killing capacity for the exemplary internalizing modulator SC1.N71, SC1.N146 (as

mouse/human chimeric antibody) and SC1.N149 where the downward slope of the curves

represents cell death in a concentration dependent manner as compared to the control. In

addition, the data set forth in FIG. 17 demonstrates that two anti-CD46 antibodies, hSC1.N71 and

hSC1.N149 from Example 16 retain the ability of the original mouse antibodies to mediate CD46

depended toxin uptake by cells. Specifically, the following effective concentrations causing

50% cell death (ECsp) were recorded: biotin- human IgG1, 53.1 nM; biotin-mouse SC1.N71, 51.4

pM; biotin human SC1.N71, 26.6 pM; biotin chimeric SC1.N146, 12.1 pM; biotin- mouse

SC1.N149, 70.4 pM; biotin human SC1.N149, 174 pM.

Example 22
CD46 Modulators Interact With Receptors On The Cell Surface

[0342] To demonstrate that cell killing is mediated by the interaction between CD46
modulators and CD46 receptor expressed on the cell surface, a lentivirus was used to stably

deliver a small hairpin RNA (shRNA) which, upon transduction into host cells, integrates into the
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86. The nethod of claim 82 wherein said CD46 nodul at or conprises an

anti body. 87. The nmethod of claim 83 wherein said anti body conprises a

nonocl onavoantydsezyy. 88. The met hod of claim 82 furthePCraspeilds0Igo t he

step of subjecting the tunor initiating cells to flow cytonetric anal ysis.

89. The nethod of claim85 wherein said flow cytonetric anal ysis conprises

FACS. 90. A nethod of depleting tunor initiating cells in a patient
erprollferatlve di sorder co i sing the step of

suffering from r
admi ni st Ogﬁ%bs{fgls ABY LIRS expeppsionpihind ﬁéﬁfﬁé@"@f todyre§1pR 90hEEARI n sai d
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accept abelx%re%g{lé sh%NA C1), were sorted by FACS. Sorted cells were cultured for an additional 7
days and then tested side-by-side with their parental counterpart in an in vitro killing assay
similar to the one described above in Example 21. Additionally, both cell lines were stained with
anti-CD46 antibodies conjugated to the fluorophore phycoerythrin (R&D Systems) and analyzed
by flow cytometry to demonstrate downregulation of CD46 expression in lentivirally transduced
(and sorted) cell line. Results are shown in FIGS. 18A and 18B.
[0344] More particularly FIG. 18A demonstrates that HEK-293T-C1 cells have a ten-fold
reduced mean fluorescence intensity (gray peak) compared to their parental counterparts (white
peak) when stained with anti-CD46 antibody. HEK-293T cells but not their derivative
HEK293T-C1 expressing a shRNA down regulating CD46 expression are efficiently killed by
CD46 modulators (FIG. 18B). In this particular Example, purified antibodies at the indicated
concentrations and 120 nM of a Fab fragment of an anti-mouse IgG molecule conjugated to the
ribosome-inactivating protein saporin (Advanced Targeting Systems; FAB-ZAP) were added to
either HEK293T cells or sorted HEK293T-C1 cells. Following incubation for 72 hours viable
cell numbers were determined using CellTiter-Glo (Promega Corp.) per the manufacturer’s

protocol. Cultures containing cells and FAB-ZAP only served as reference, and their

luminescence values were set to “100% live cells.”

Example 23
CD46 Modulators Mediate Receptor Dependent Toxin Uptake

[0345] Traditional cell lines grown in vitro over many passages differ significantly in their
biology from primary patient derived tumor cells. To assess whether CD46 modulators can
mediate receptor depended toxin uptake by cancer cells that resemble patient tumors, patient
derived, non-traditional xenotransplants, passaged in immunocompromised mice were tested in

an in vitro killing assay.
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CR42p3, a cell line derived from a colorectal cancer patient, and PA20p6, a cell line derived
from a pancreatic cancer patient, were seeded at 2000 cells per well in a Primaria TC plate. After
12 hours of culture in a low oxygen incubator, 1.0 nM purified antibodies (CD46 modulators or
their isotype controls) and 40 nM FAB-ZAP (see FIG. 19B) were added to the cultures for an
additional 168 hours of culture. Viable cell numbers were enumerated using CellTiter-Glo
(Promega Corp.) per the manufacturer’s protocol. Cultures containing cells and FAB-ZAP only
served as reference, and their luminescence values were set to “100% live cells.” Antibodies
SC1.N71 and SC1.N149 specifically kill CR42 and PA20 cells with SC1.N71 appearing to be
more somewhat more potent than SC1.N149 (FIG. 19B).
[0348] These data clearly demonstrate the specificity and broad effectiveness of the disclosed
modulators when acting as vectors for the selective internalization of cytotoxic payloads in

tumorigenic cells expressing CD46 ligands.
Example 24
CD46 Modulators Sensitize Pancreatic Tumors to Chemotherapy

[0349] To assess whether the disclosed modulators can increase the chemosensitivity of
pancreatic tumors anti-CD46 antibodies were combined with an anti-cancer agent in an in vivo
assay.

[0350] More particularly tumors were initiated in immunocompromised mice using the NTX-
PA14 patient-derived tumor line and then randomized into one of three groups (10 mice per
group) when the mean tumor volume of all mice reached approximately 500 mm®. Two groups
were treated twice weekly with 20 mg/kg doses of gemcitabine and 10 mg/kg of either an

antibody targeting CD46 (SC1.N149) or a control non-specific isotype matched antibody
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(MOPC). The remaining group, which serves as a control, received once weekly 2 mg/kg doses
of an anti-CD46 antibody drug conjugate that was unable to internalize or mediate cell killing.
One day after the 3™ treatment (day 8 post-randomization), and as tumors were actively
responding to the corresponding regimens, 2 mice from each group were euthanized and the
frequency of residual TPC were enumerated by flow cytometry. Specifically, single cell
suspensions of tumor cells isolated from mice treated as described above were contacted by
antibodies to markers that allow for the identification and quantitation of TPC subpopulations. In
tumors from mice being treated with the combination of the anti-CD46 antibody SC1.N149 and
gemcitabine, the percentage of human cells expressing cell surface markers associated with the
TPC population (i.e. CD46 and CD324) was significantly less (27% of human cells vs. ~ 39%)
than the control group and gemcitabine plus MOPC antibody treated groups (FIG. 20A).

[0351] With the exception of mice serving as controls in this study, which had to be
euthanized due to their large tumor burden, the remaining 8 mice per group went on to receive an
additional 11 treatments (total of 14 treatments) of gemcitabine and antibody over the course of 7
weeks, after which mice were treated twice weekly with only antibody (MOPC or SC1.N149,
respectively) and monitored for tumor burden (i.e. tumor volume measurements). Overall,
tumors in both gemcitabine-treated gfoups responded to their respective treatment regimens and
regressed to below 100 mm’; however, those mice that were treated with the SC1.N149 antibody
and gemcitabine showed a longer progression-free survival than tumors in mice treated with
gemcitabine alone (75 days vs. 30 days, respectively) (FIG. 20B).

[0352] These data demonstrate that antibodies targeting CD46 are able to sensitize tumor
cells to the standard of care chemotherapeutic, gemcitabine, in pancreatic cancer. Given previous
demonstrations that TIC fuel tumor recurrence, which was significantly delayed in mice treated
with both the naked anti-CD46 antibody and gemcitabine versus gemcitabine alone, data
presented here suggests that the naked SC1.N149 antibody is able to specifically facilitate TIC

sensitivity to chemotherapeutic drugs such as gemcitabine.
Example 25
CD46 Modulators Can Reduce Tumor Initiating Cells in NTX Mice

[0353] Mice are xenografted with subcutaneous, kidney capsule or ectopic implantation of a
human tumor fragment or single cell suspension of human tumor cells, of which at least a
subpopulation express CD46, are allowed to harbor human tumors. Mice bearing human tumors
are then randomized once tumors reached a burden of 100 — 500 mm?® and treated with an

antibody drug conjugate (ADC) targeting human CD46, for instance, by dosing the drug once or
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twice weekly at up to 10 mg/kg either alone or in combination with standard of care
chemotherapeutics such as irinotecan or gemcitabine. Preferably the ADC will comprise an anti-
CD46 antibody conjugated to a cytotoxic drug moiety or toxin.

[0354] After several weeks of treatment the tumor is observed to either shrink until no tumor
mass remains, undergo partial regression wherein some mass remains, or maintains its mass
without continuing to grow. In the latter case(s), examination of the residual tumor mass reveals
either no human cells remaining in the tumor mass (i.e., it is composed of residual murine
stromal cells), or it shows a reduction or elimination of tumor initiating cells as determined by
various in vitro (e.g., counting colony forming cells) and in vivo (e.g., limiting dilution analysis
to demonstrate an absolute reduction or elimination of tumor initiating cells in the treated tumor)
assays. Further observation of the mice confirms the reduction or elimination of TIC as
manifested by a significant delay before tumor growth recurred (i.e. > 60 days) or prevention of
tumor recurrence altogether.

[0355] Those skilled in the art will further appreciate that the present invention may be
embodied in other specific forms without departing from the spirit or central attributes thereof.
In that the foregoing description of the present invention discloses only exemplary embodiments
thereof, it is to be understood that other variations are contemplated as being within the scope of
the present invention. Accordingly, the present invention is not limited to the particular
embodiments that have been described in detail herein. Rather, reference should be made to the

appended claims as indicative of the scope and content of the invention.
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CLAIMS
1.  Anisolated CD46 modulator.
2. The isolated CD46 modulator of claim 1, wherein the CD46 modulator comprises a CD46
antagonist.
3. The isolated CD46 modulator of claim 1, wherein the CD46 modulator comprises an
antibody or immunoreactive fragment thereof.
4. The isolated CD46 modulator of claim 3 wherein the antibody or immunoreactive fragment
thereof comprises a monoclonal antibody.
5. The isolated CD46 modulator of claim 4 wherein the monoclonal antibody is selected from
the group consisting of chimeric antibodies, humanized antibodies and human antibodies.
6.  The isolated CD46 modulator of claim 4 wherein said monoclonal antibody comprises a
light chain variable region having three complementarity determining regions and a heavy chain
variable region having three complementarity determining regions wherein the heavy and light
chain complementarity determining regions comprise complementarity determining regions set
forth in FIG. 11B.
7. The isolated CD46 modulator of claim 6 wherein said monoclonal antibody is a humanized
antibody.
8.  The isolated CD46 modulator of claim 4 wherein said monoclonal antibody comprises a
light chain variable region and a heavy chain variable region wherein said light chain variable
region comprises an amino acid sequence having at least 60% identity to an amino acid sequence
selected from the group consisting of amino acid sequences as set forth in SEQ ID NO: 17, SEQ
ID NO: 21, SEQ ID NO: 25, SEQ ID NO: 29, SEQ ID NO: 33, SEQ ID NO: 37, SEQ ID NO: 41,
SEQ ID NO: 45, SEQ ID NO: 49, SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 61, SEQ ID
NO: 65, SEQ ID NO: 69, SEQ ID NO: 73, SEQ ID NO: 77, SEQ ID NO: 81 and SEQ ID NO: 85
and wherein said heavy chain variable region comprises an amino acid sequence having at least
60% identity to an amino acid sequence selected from the group consisting of amino acid
sequences as set forth in SEQ ID NO: 15, SEQ ID NO: 19, SEQ ID NO: 23, SEQ ID NO: 27,
SEQ ID NO: 31, SEQ ID NO: 35, SEQ ID NO: 39, SEQ ID NO: 43, SEQ ID NO: 47, SEQ ID
NO: 51, SEQ ID NO: 55, SEQ ID NO: 59, SEQ ID NO: 63, SEQ ID NO: 67, SEQ ID NO: 71,
SEQ ID NO: 75, SEQ ID NO: 79 and SEQ ID NO: 83.
9. A nucleic acid encoding an amino acid heavy chain variable region or an amino acid light
chain variable region of claim 8.
10. A vector comprising a nucleic acid of claim 9.

11. A humanized antibody derived from a monoclonal antibody of claim 8.
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n 1 comprising an amino acid sequence from CD46
variant A or a fragment thereof.
13. The isolated CD46 modulator of claim 12 wherein the CD46 modulator further comprises
at least a portion of an immunoglobulin constant region.
14. The isolated CD46 modulator of claim 1 wherein the modulator reduces the frequency of
tumor initiating cells upon administration to a subject.
15. The isolated CD46 modulator of claim 14 wherein the reduction in frequency is determined
using flow cytometric analysis of tumor cell surface markers known to enrich for tumor initiating
cells or immunohistochemical detection of tumor cell surface markers known to enrich for tumor
initiating cells.
16. The isolated CD46 modulator of claim 14 wherein the reduction in frequency is determined
using in vitro or in vivo limiting dilution analysis.
17. The isolated CD46 modulator of claim 16 wherein the reduction in frequency is determined
using in vivo limiting dilution analysis comprising transplant of live human tumor cells into
immunocompromised mice.
18. The isolated CD46 modulator of claim 17 wherein the reduction of frequency determined
using in vivo limiting dilution analysis comprises quantification of tumor initiating cell frequency
using Poisson distribution statistics.
19. The isolated CD46 modulator of claim 16 wherein the reduction of frequency is determined
using in vitro limiting dilution analysis comprising limiting dilution deposition of live human
tumor cells into in vitro colony supporting conditions. ‘
20. The isolated CD46 modulator of claim 19 wherein the reduction of frequency determined
using in vitro limiting dilution analysis comprises quantification of tumor initiating cell
frequency using Poisson distribution statistics.
21. The isolated CD46 modulator of claim 14 wherein said tumor initiating cells comprise
tumor perpetuating cells.
22. A method of treating a CD46 associated disorder comprising administering a
therapeutically effective amount of a CD46 modulator to a subject in need thereof.
23. The method of claim 22 wherein said CD46 modulator comprises a CD46 antagonist.
24. The method of claim 22 wherein said CD46 modulator comprises an antibody or
immunoreactive fragment thereof.
25. The method of claim 24 wherein the antibody or immunoreactive fragment thereof
comprises a monoclonal antibody.

26. The method of claim 25 wherein the monoclonal antibody is selected from the group
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consisting of chimeric antibodies, humanized antibodies and human antibodies

27. The method of claim 25 wherein said monoclonal antibody comprises a light chain variable
region having three complementarity determining regions and a heavy chain variable region
having three complementarity determining regions wherein the heavy and light chain
complementarity determining regions comprise complementarity determining regions set forth in
FIG. 11B.

28. The method of claim 25 wherein said monoclonal antibody comprises a light chain variable
region and a heavy chain variable region wherein said light chain variable region comprises an
amino acid sequence having at least 60% identity to an amino acid sequence selected from the
group consisting of amino acid sequences as set forth in SEQ ID NO: 17, SEQ ID NO: 21, SEQ
ID NO: 25, SEQ ID NO: 29, SEQ ID NO: 33, SEQ ID NO: 37, SEQ ID NO: 41, SEQ ID NO: 45,
SEQ ID NO: 49, SEQ ID NO: 53, SEQ ID NO: 57, SEQ ID NO: 61, SEQ ID NO: 65, SEQ ID
NO: 69, SEQ ID NO: 73, SEQ ID NO: 77, SEQ ID NO: 81 and SEQ ID NO: 85 and wherein said
heavy chain variable region comprises an amino acid sequence having at least 60% identity to an
amino acid sequence selected from the group consisting of amino acid sequences as set forth in
SEQ ID NO: 15, SEQ ID NO: 19, SEQ ID NO: 23, SEQ ID NO: 27, SEQ ID NO: 31, SEQ ID
NO: 35, SEQ ID NO: 39, SEQ ID NO: 43, SEQ ID NO: 47, SEQ ID NO: 51, SEQ ID NO: 55,
SEQ ID NO: 59, SEQ ID NO: 63, SEQ ID NO: 67, SEQ ID NO: 71, SEQ ID NO: 75, SEQ ID
NO: 79 and SEQ ID NO: 83.

29. The method of claim 25 wherein said monoclonal antibody comprises a pan-CD46
antibody.

30. The method of claim 25 wherein said monoclonal antibody immunospecifically associates
with one or more CD46 splice variants.

31. The method of claim 30 wherein said one or more CD46 splice variants comprises a splice
variant selected from the group consisting of CD46D, CD46F and CD46J.

32. The method of claim 22 wherein said hyperproliferative disorder comprises a neoplastic
disorder.

33. The method of claim 32 wherein said neoplastic disorder comprises a solid tumor.

34. The method of claim 32 wherein said neoplastic disorder comprises adrenal cancer, bladder
cancer, cervical cancer, endometrial cancer, kidney cancer, liver cancer, lung cancer, ovarian
cancer, colorectal cancer, pancreatic cancer, prostate cancer or breast cancer.

35. The method of claim 22 further comprising the step of reducing the frequency of tumor
initiating cells in said subject.

36. The method of claim 35 wherein the reduction in frequency is determined using flow
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cytometric analysis of tumor cell surface markers known to enrich for tumor initiating cells.
37. The method of claim 35 wherein the reduction in frequency is determined using
immunohistochemical detection of tumor cell surface markers known to enrich for tumor
initiating cells.

38. The method of claim 35 wherein the reduction in frequency is determined using in vitro or
in vivo limiting dilution analysis.

39. The method of claim 38 wherein the reduction in frequency is determined using in vivo
limiting dilution analysis comprising transplant of live human tumor cells into
immunocompromised mice.

40. The method of claim 39 wherein the reduction of frequency determined using in vivo
limiting dilution analysis comprises quantification of tumor initiating cell frequency using
Poisson distribution statistics.

41. The method of claim 38 wherein the reduction of frequency is determined using in vitro
limiting dilution analysis comprising limiting dilution deposition of live human tumor cells into
in vitro colony supporting conditions.

42. The method of claim 41 wherein the reduction of frequency determined using in vitro
limiting dilution analysis comprises quantification of tumor initiating cell frequency using
Poisson distribution statistics.

43. The method of claim 22 further comprising the step of administering an anti-cancer agent.
44. The method of claim 22 wherein said CD46 modulator comprises CD46 variant A or a
fragment thereof.

45. The method of claim 44 wherein said CD46 modulator further comprises an
immunoglobulin constant region or fragment thereof.

46. The method of claim 45 wherein said CD46 modulator comprises a fusion protein.

47. The method of claim 22 further comprising the step of administering a second CD46
modulator wherein said second CD46 modulator is distinct from said CD46 modulator.

48. A method of reducing the frequency of tumor initiating cells in a subject in need thereof
comprising the step of administering a CD46 modulator to said subject.

49. The method of claim 48 wherein the tumor initiating cells comprise tumor perpetuating
cells.

50. The method of claim 49 wherein said tumor perpetuating cells comprise one or more
markers.

51. The method of claim 48 wherein said CD46 modulator comprises a CD46 antagonist.

52. The method of claim 48 wherein said CD46 modulator comprises an antibody.
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53.  The method of claim 52 wherein said antibody comprises a monoclonal antibody.

54. The method of claim 48 wherein the subject is suffering from a neoplastic disorder selected
from the group consisting of adrenal cancer, bladder cancer, cervical cancer, endometrial cancer,
kidney cancer, liver cancer, lung cancer, ovarian cancer, colorectal cancer, pancreatic cancer,
prostate cancer and breast cancer.

55. The method of claim 48 wherein the frequency of tumor initiating cells is reduced by at
least 10%.

56. The method of claim 48 wherein the reduction in frequency is determined using flow
cytometric analysis of tumor cell surface markers known to enrich for tumor initiating cells.

57. The method of claim 48 wherein the reduction in frequency is determined using
immunohistochemical detection of tumor cell surface markers known to enrich for tumor
initiating cells.

58. The method of claim 48 wherein the reduction in frequency is determined using in vitro or
in vivo limiting dilution analysis.

59. The method of claim 58 wherein the reduction in frequency is determined using in vivo
limiting dilution analysis comprising transplant of live human tumor cells into
immunocompromised mice.

60. The method of claim 59 wherein the reduction of frequency determined using in vivo
limiting dilution analysis comprises quantification of tumor initiating cell frequency using
Poisson distribution statistics.

61. The method of claim 58 wherein the reduction of frequency is determined using in vitro
limiting dilution analysis comprising limiting dilution deposition of live human tumor cells into
in vitro colony supporting conditions.

62. The method of claim 61 wherein the reduction of frequency determined using in vitro
limiting dilution analysis comprises quantification of tumor initiating cell frequency using
Poisson distribution statistics.

63. A method of sensitizing a tumor in a subject for treatment with an anti-cancer agent
comprising the step of administering a CD46 modulator to said subject.

64. The method of claim 63 wherein said CD46 modulator is an antibody.

65. The method of claim 63 wherein said tumor is a solid tumor.

66. The method of claim 63 wherein said anti-cancer agent comprises a chemotherapeutic
agent.

67. The method of claim 63 wherein said anti-cancer agent comprises a biologic.

68. A method of diagnosing a hyperproliferative disorder in a subject in need thereof

123



WO 2012/031273 PCT/US2011/050439

comprising the steps of:

obtaining a tissue sample from said subject;

contacting the tissue sample with at least one CD46 modulator; and

detecting or quantifying the CD46 modulator associated with the sample.
69. The method of claim 68 wherein the CD46 modulator comprises a monoclonal antibody.
70.  The method of claim 69 wherein the antibody is operably associated with a reporter.
71.  An article of manufacture useful for diagnosing or treating CD46 associated disorders
comprising a receptacle comprising a CD46 modulator and instructional materials for using said
CD46 modulator to treat or diagnose the CD46 associated disorder.
72.  The article of manufacture of claim 71 wherein said CD46 modulator is a monoclonal
antibody.
73.  The article of manufacture of claim 72 wherein the receptacle comprises a readable plate.
74. A method of treating a subject suffering from neoplastic disorder comprising a solid tumor
wherein said method comprises the step of administering a therapeutically effective amount of a
CD46 modulator that immunospecifically associates with one or more CD46 splice variants.
75.  The method of claim 74 wherein said one or more CD46 splice variants comprises a splice
variant selected from the group consisting of CD46D, CD46F and CD46J.
76. The method of claim 74 wherein said CD46 modulator comprises an antagonist.
77.  The method of claim 74 wherein said CD46 modulator comprises an antibody.
78. The method of claim 77 wherein said antibody comprises a monoclonal antibody.
79. The method of claim 74 wherein the neoplastic disorder is selected from the group
consisting of adrenal cancer, bladder cancer, cervical cancer, endometrial cancer, kidney cancer,
liver cancer, lung cancer, ovarian cancer, colorectal cancer, pancreatic cancer, prostate cancer
and breast cancer.
80. A method of treating a subject suffering from neoplastic disorder comprising the step of
administering a therapeutically effective amount of at least one CD46 modulator associated with
a cytotoxic agent.
81. The method of claim 80 wherein said CD46 modulator in conjugated to said cytotoxic
agent.
82. The method of claim 81 wherein said CD46 modulator comprises an antibody.
83  The method of claim 82 wherein said antibody comprises a monoclonal antibody.
84. The method of claim 80 wherein the neoplastic disorder is selected from the group
consisting of adrenal cancer, bladder cancer, cervical cancer, endometrial cancer, kidney cancer,

liver cancer, lung cancer, ovarian cancer, colorectal cancer, pancreatic cancer, prostate cancer
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and breast cancer.

85. A method of identifying, isolating, sectioning or enriching a population of tumor initiating
cells comprising the step of contacting said tumor initiating cells with an CD46 modulator.

86. The method of claim 82 wherein said CD46 modulator comprises an antibody.

87. The method of claim 83 wherein said antibody comprises a monoclonal antibody.

88. The method of claim 82 further comprising the step of subjecting the tumor initiating cells
to flow cytometric analysis.

89. The method of claim 85 wherein said flow cytometric analysis comprises FACS.

90. A method of depleting tumor initiating cells in a patient suffering from a hyperproliferative
disorder comprising the step of administering a CD46 modulator.

91.  The method of claim 90 wherein said CD46 modulator comprises a monoclonal antibody.
92. The method of claim 91 wherein said monoclonal antibody is associated with a cytotoxic
agent.

93.  The method of claim 92 wherein said monoclonal antibody is a pan-CD46 antibody.

94.  The method of claim 92 wherein said monoclonal antibody immunospecifically associates
with a single CD46 splice variant.

95. The method of claim 94 wherein said single CD46 splice variant comprises a splice variant
selected from the group consisting of CD46D, CD46F and CD46J.

96. A CD46 modulator comprising a humanized antibody wherein said antibody comprises a
heavy chain variable region amino acid sequence substantially as set forth in SEQ ID NO: 199
and a light chain variable region amino acid sequence substantially as set forth in SEQ ID NO:
201.

97. A composition comprising hSC1.N71 antibody and a pharmaceutically acceptable carrier.
98. A CD46 modulator comprising a humanized antibody wherein said antibody comprises a
heavy chain variable region amino acid sequence substantially as set forth in SEQ ID NO: 203
and a light chain variable region amino acid sequence substantially as set forth in SEQ ID NO:
205.

99. A composition comprising hSC1.N149 antibody and a pharmaceutically acceptable carrier.
100. A method inhibiting or preventing metastasis in a subject in need thereof comprising the
step of administering a pharmaceutically effective amount of a CD46 modulator.

101. The method of claim 100 wherein the subject undergoes a debulking procedure before or
after the administration of the CD46 modulator.

102. The method of claim 101 wherein said debulking procedure comprises the administration

of at least one anti-cancer agent.
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103. The method of claim 100 wherein the subject is in remission at the time the CD46
modulator is administered.

104. A method of performing maintenance therapy on a subject in need thereof comprising the
step of administering a pharmaceutically effective amount of a CD46 modulator.

105. The method of claim 104 wherein said subject was treated for a neoplastic disorder prior to
the administration of the CD46 modulator.

106. The method of claim 104 wherein the subject is asymptomatic with regard to the neoplastic
disorder when the CD46 modulator is administered.

107. The method of claim 105 wherein the CD46 modulator is administered more than six
months after the subject was treated for the neoplastic disorder.

108. The method of claim 105 wherein the CD46 modulator comprises a monoclonal antibody.
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