| DENTI FI CATI ON AND ENRI CHMENT OF CELL SUBPOPULATI ONS CROSS REFERENCED

APPLI CATIONS [1] This application clainms the benefit under 35 U S. C

119(e) ofwo.2812/Bu280i si onal Application Nos. 61/380, 181 friras28eps@sber 3,
2010, and 61/510,413 filed July 21, 2011, each of which are incorporated
herein by reference inits entirety. FIELD OF THE I NVENTION [2] The
present invention relates generally to the identification, characterization
and, optionally the isolation or enrichnment of cells or cell

subpopul at i oné}l)E@HFWIQAWEQN%NDMRﬁGHMEm QF (dd}1) SUBBOPVEATFIONS vari ous
neopl asia. In selected aspects the invention also relates to nethods of
isolating tunor initiating ggllkSgra E&Q&g@m%hggsprepar ations, as well as
various nethods for using tunor 1nitrating cells and cell populations for
drug r esé&¥xthhianppldeatiel cbgme the bamdit unded BagiHE€t 116(e) bhBrSa Pewtsianaladyghliogtivar

clini cal -6l Eni |4i i ons..,BA I l. [ 3]
Stem and l\%g'giég%ptlgir hfég:@?ﬁt&% B%e?’ r g@[tor g d|'S6o1 Aﬁgww‘t‘% ?;I ?@Er%%%/ %gry}g%arﬁor mal
ongoi ng propessedetciraby @ftrericeirciormerety.t 0 support tissue growth during

or ganogenesi s, and cell replacenment and repair of nobst tissues during the
lifetime of all living organisns. Differentiation and proliferation

deci sions are often controll ed hyLhmorenoDbseN@aeNors and signals that are

bal anced intain cell fate decisions and tissue architecture. Nornal
Crsoue. al€h Teupal nimian sl 8 t?fe@mttﬁcafonc@}ar@%@waﬁaﬁtng to

i cr oenvbpsnainglisokd6s ot dhdichih&d ot il of &l suBpopuktion, FteuldrSSGor Bt | on.
Accor di ng % cell proliferation and differentiation normally occurs only as

necessar §EIPgEYadraapirione AraRtasiar [ysstagtsd @snsets diri RgNERN leo ighatep é methed i

Unf or t unabrtiNg tuehos (Rt © BelRfang lelre Rtk pthAtibRNasARd RrvafdbsiSiufat k@t i on can
result froma nyriad of factors including, for exanple, the under- or
over abunddrg@mef injtiting gedlsang ell Rapylaprsripicdns resqaeh 4nel deeehenment angdlin er ed

i croenvh{ag,mgﬁa&%r%ga&%dfoma%%@ fn: ﬂﬁ@lﬂaﬁ)?ﬁ&itigﬁst.! on thereof. Ven

normal cel lul ar ItTeration an Ifferentfation is disturbed or
sonmehow di srupted it can |ead to various diseases or disorders including

cancer. [4] Conventional trﬁgﬁm‘%])f&r,r}&a[%ﬁ\g?wcl ude chenot her apy,
(e.qg., bro i

radi ot her apy, surgery, inmunotherapy ogi cal response nodifiers,
vacci nes [@#8] Stamgad e getitr egediffercsijation andedi preltferanien dartesrenf ongBaglpygcedsas t 00
many can s.are non-res sive or.mnimally responsive to suc .
conventi e FT-BaPR0RbEARRTSMEGRey S B be PR et Rl eunropar
dependi ngf most tiksmes gipmgaic lfanoess Sldivngaorgdnisabl ®iffereaiademius] prelifefatias Sur gery,

may not Qe.viable alternatives. Limtations .inherent in current standard of
o "t hePe prece b STy BERup ) otiis Ao i (it i bl PARTR B | o
pat i ent s faddecRime antihelicncigte Ry iNvmSalttisQatathnt ud Mdmiaties dOS RGUEsTIEYs

rel apsed. In such cases the f:i\i | ed therﬁfegngi c.reginmens and resulting

patient FERWANGLAMIBAHORIHA Fre5 hat reey drisienAnd HsHie g e mani f est

t hensel vascagingly MRl orafeh@sSind Qifthr&iaseh ddhaklybceindBhE|a¥ nRe QW Sfof @e bE
i ncurable. At ough there have been great inprovenents in the diagnosis and

t r eat nentePBFeBe eedapget o dyingrely & fopgrawdy |Underfuppiphy diswpeen ¢fsell nany sol i d

tunors havardfRa g6 difEgftiod BaNRASETh N giyti8d b8 bRIAIM EnOfor X drihd, gk
therapies to prevent rel apse, tunor recurrénce and netastases. Thus, It

remai ns BndehAr PeRgRIndyce el elriops sigrabing glicgueadyd themeespare ef elterdter api es.
microenvironments, genetic mutations or some combination thereof. When normal cellular
proliferation and/or differentiation is disturbed or somehow disrupted it can lead to various
diseases or disorders including cancer.
[004] Conventional treatments for cancer include chemotherapy, radiotherapy, surgery,
immunotherapy (e.g., biological response modifiers, vaccines or targeted therapeutics) or
combinations thereof. Sadly, far too many cancers are non-responsive or minimally responsive
to such conventional treatments leaving few options for patients. Moreover, depending on the
type of cancer some available treatments, such as surgery, may not be viable alternatives.

Limitations inherent in current standard of care therapeutics are particularly evident when
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[5] One promising area of research involves the use of targeted
therapeutics to go after the tunorigenic "seed" cells that appear to

underl i e wanyioesmsers. To that end nost solid tissues aPETSANIAMSMNLt O
contain adult, tissue-resident stemcell popul ations that generate
differentiated cell types that conprise the majority of that tissue. Tunors
arising in these tissues simlarly consi st of heterogeneous popul ati ons of
cells that also aris n, t heir overal
ol f or QB AECGE Burh bR PefiiicRraopt prs ot oy mhut Dlieddesy e

t he mmj Oral:ig%ed)flntsummrase@@iel faildiati@ageutic ragin@ahs atl debilting patipt@lkeicfieademayd
mnority p ﬁulatlo of cancer cellﬁt§connnn known as cancer stemcells or
CSC)  hav EXTHMIGIOAPIRRGIRrE tuipgry piiqn papifg tﬂé?ﬁrng]\Y 35 aJnQre AgRLGRSIE FREASE BV enabl i ng

them wi t Qitimaeedy pro@dsid bé atciiaBle C ARAGighYherdive b§@ﬁg¥éaft hrﬁ%\hbafmentshe uféaftcgaés@t em
cell hypothesis proposes that there is a di stlnct subset of cells (i.e.

CSO) wi t AMhTEARM PLIASFCT CApPROMG et w3l vl s formeny solid st kaver

i ndefi ni ?e@na‘i&'dflar%@? a¥eHan@aduoto BeNAnALIF BE sk ratﬁ@sl th %ra%ﬂgét%(% idgby |imted
intheir replicafion capacity as a result of their differentiation to tunor
progeni t HCWERICE and mefgstagh s Biiseihtempins g chdlepghigldeyelen mpirtagetpdenspotanhor

cells. Rfilapled recent years it has becone nore evident these CSC (al so
known as tunor perpetuating cells or TPC) might be nore resistant to

tradi ti of¥P] Ohepromirerspenniirescage mvslver the agi ddtdrgaiedtherapdutios pepsftstthaf t er
standard tl.ﬁ)rtor%gﬂlg s%Lx'i nﬂeﬁ? hat %%Eeﬁ% EtehR A&&/Eﬁnce}ée I’Fottlﬁ?l e 191% Qol?c{ tlssfes R sing
tunors, secofrdary tunors and netastases
evidencenguggewtgumhanuwmmhmay53$hmtMﬂegdﬂaumkmpgahmgﬁmﬂaedﬁ&ndmmmdt@b
self-ren f _nar. tiss: i.dent .stem cel | ulat ed a

i ter ed poredcoPuEye RaRTACORES UORET rbEE-ERbaRefi R B b aling
cancer cef heserageteduy popul:itmnsmt aeﬁnthaﬁﬁa) gBe &bl steyn Allls,Haj fiffet madkedly a00éir PM D
15378087 D 17548814; which i

ooor por RYEHl REPETOT A% g Suridpip Wy it br B dtCa enies e e SRR Poeness
of tradi tunenatlls hase MEnktcBSHIRD tEPORREI, ahah@RY pehuldtienbiemterFRlITeeEmoNgS
apparentkg been limted gy %gﬁjgxis enc and@er ener ence of resistant
cancer c&MVE spapcenstem celiiar ety a‘f’?é PP AYIBYHR eétﬁ’??é‘@ Y SUERGhiheIsRe of
these di v@ibssys theaatiihoRiMesiss cdﬂd&ty Mordkpecificdll P RRAAnP ek of Cancer
42: 1293-1297 (2006) and Zhou et  al Nat ure Reviews Drug Di scovery 8: 806-
823 ( 2008YPolksif PEPOskA thahthese if ¢ distineh pubset @f pdls &ign GSF) théméﬁth HEOY by
reference, Ft%umt@fﬁ QL1088 RS capdtfe SRR O¥ndWIE alf O SR R e dhR@REN ty Of
tradi tional debulking agents to substantially increase patient survival
when suf Pegiepgvely bitebintepin rgphisagon caperity#p 8 irshAlt phideiy difisreopationtto pfmaan

| ner easi palonidPall ShilcaleqlHidR S At s dRa AR LRI s grow. recur and
nmet ast asl z Accordingly, ‘recent strategies for treating neoplastic

di sor der §0ahlnacqeatysgrsiitzlad bedpanei mgye etident éheed C3C (aliorkapivngs tudep bevétnging
silencin I ' e s so
25 to di e RECTRIEE b8 s ElPhl b e BombiRtc PEHRS) NG REMS o
rel apse. perpigjaftef ftowdeus! of cardelrsta nhesapdﬂs s tatemtfl&g the grdval ef rehponpamatred recent

wor k i nvgl vi non-tra I gnal \xeno ft X) _nmodel s, wherein i mary
narmn sorei EonSR0 sl sk 8, MRS Rl B nER Ry SRS Tl R,
i MMunocohatepi stedrgzn@nes&mh/ot e helf-gnesalad nbintaltitshe raidest senc eeliobrea

subpopul ation o uni e ability to. t e het er ogeneous
Cunor o antre waled g St fion R o g B Gl S G Ry ot RECTels wor k
in NTX nmagehmon@smanf iSeqigetallaI[EAg RE lf, Dewl, SHEDS LA3PeMmIt atd DASHOE: A Unor
cells apEear nore resistant o debul ki ng regi nens, such as chenDtherapy and

radi at i oR00/pBMERt 7218 4esash af Y‘ﬂ“ﬁ]@‘stlh“é’rl?ﬂr%tf’)%\li‘qr?‘? gy SREESY B ekiress Fldsponse
rates angheQUBHALhesSHH MiditRdhal, HUNAINRMmore PRLAYITBALd BfarNTKnRDEE!, Sad dppsSfely,
research has sgarked a fundamental change in drug di scovery and precllnlca
eval uat i BndImitd by theariticass ws/or maerearey of estitaptragscoelbribps nistrapsily epi es
havi ng apapi t&ﬁm?ﬂﬂ@ﬁﬁaﬁ@w&qﬂﬁkeBPﬁH&Q@ﬂﬁﬁt@BﬂwHﬁB&ﬁ&%stﬁﬁ%QQF ¥¥k§grov'n9

pati ent surV|va rates 8] Unfortunately, such techniques an

met hodol &yynahpkCangergas §/29t§e1;¥§?1 ¢RI90) nd 4hke ebddi, Natuge RayicefsiProg BiscpyerndrdB06-
reliablyg [ t t unor
por pot sty rareaefen G aac, HebGaRtein B Lk Oiby rnBRhat Rl RO i
ultimately carry out such wor k the |dent|f|cat|on and associ ation of tunor
cell markers that allow for dissectionpand organization of cellular
hierarchy is critical. ldentification of reliable markers associated with
tunmor perpetuating cells (i.e. CSC) therefore provides val uable information
that is useful for a variety of applications in both clinical and basic
research settings. The |dent|f|cat|on and subsequent |solat|on of tunDr
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[ 0011] More specifically, in accordance with the teachings herein the

i nventors have di scovered a series of markers that may be used

i ndependewOl291201312801 | ectively to accurately identify, sect/usaeiiol4and/ or
and characterize cancer stemcells froma w de variety of tunors. Using
sel ected bi ochem cal techniques, the novel association of the disclosed
markers with specific, sel f-renevm' ng malignant cells in the tunor

architecture s for enr| i.sol at urification of

Shonot y pHEPH T by fisPRer i thiseh e ebdBpe iR oGt Tarast apabi o
of per pepateht selival vaBeWaferiad eoinond tuhﬁﬁs@-@lhd titoakh @R -deldlopnt st to the
prior art, and as evidenced b npl es bel ow, the discl osed narkers

t he
are capabiEagpsly %&HF*’Z‘?%@%‘?S%QP@%E‘% tP}‘PWé“‘P?FﬁﬁFO"Y T adi mEgasésizes from a
vari ety @tcdréifiBY SrecehhQra@sdids @&%@ﬁnﬂeoblﬁ@io@ﬁdoﬂﬁr&ﬁvé %@@Iﬁa&&qmp&%c@ gd.,
rel atively honobgeneous cell populations in turn allows for the extensive
char act efipgpiingndepletingesileraiag ripgaprting dhecliffersntiagipe of fumor paypqtypding gellstse as
el uci dat | fim@fishRRL Satibity SMEhaREUhcd HeAShss aMthisktagRtNg of
phar maceut i cal corrpounds I'n ot her enbodi nents ‘the cells and conpositions
of the i HO7HAfforsrig denelaprivptagiralpgion avg lnwrmﬁﬁmmmt onrkinydviagnemiradigeral s such
as non-t r mcﬂﬁ t
devel opn%%gl@teapgg?t 1gﬂ%ﬁ%rgevf)%}eerl Jl]@(}1“}“21?:{; goglg IB& eecﬁlgéﬁr?%/ec'?l& dq‘lh e used in
cl i ni cal papaged orclwshvelyi mahmsmcpnmgxm\ﬁedrmmme&dha@hmgues cofirastbe éxlstatqeoﬁa
moni toripg n e tive disorders as as
provi di n ug%{z’g'?) gg&‘m{é‘@e um%lﬁ: a%Hla)p { O eergt i})l?terrréene tire. anf \é\%h%
particul gnnlwyh mﬂ«ﬁ’fretelyedxse)mwsmp&héshed che}serﬁNTKmuﬂalslhmqnﬁﬁmdiea for t he

identificat act izat r i chnent and/ or. isol ation

| Sepect i TRy PG ab AR aE R £ 1 e o b RleiSuths Rhhs it (Teo)

and t unoss qmemgmeﬂappﬁnmdnhssor( if&emg)ly (Syubitisls t}tehﬁspa@t\yebtmslemﬁcass elpaiked nmarker
or marker CO[P?I natj ons as_s h here th ct t he cancer stem
cel | par HfiSgY Owat kb hEur g, d wafa%eafiar spagked a

t unor i geRindarhéht cmngatrﬁirugals&(ﬁ@@%d gretenital @mluauaﬁ oSUER candid@tck @RPARYI bl e for
tunor growth, nai ntenance, netastasi s and recurrence. Significantly, the

i nstant [AY @Y Hraaiqddhraricidtviog pImaiQiipBG PA N sectBese AndBARASiEd and

opt i onal {}Mreg¢[rhr)&§qnéﬁgﬁhﬁsuy@{;dle‘{tys of different tunor types and stages of
cancer. That t hrough the identification of specific cancer stemcell

mar ker s, [QOﬁbeaitw&tqlxmmh tPentquet Indgelated meddelegaare Hrgely depprdeptunch@) |t unor
per pet uatying (S ekikie Qﬁ'r@i‘ia%ﬁr m&%ff ﬁargag%%d/mr&twﬁofsmae PGt @horce! |
associ ated markers , the present invention provides, anong other
aspects, P‘ffmtuqtlhe C‘tlhfiuibm fﬁlﬁﬂs thetpnaydbei H?Ieéfeﬁfe‘«@_bg@lat\/lmh Toph@matelysniryetti on and
eort I ng chli Eﬁcf%ﬂ Jangﬂ SOQHiElgn BHU?\H &%%a%k&‘? hlat a%l‘d@«%p&l s%&*a?}ndﬁdt hat,

in turn, allow or t entl ication cancer stem cell “speci

t her apeublig@nizzalpgef ellaldhiprapthgiingitiofl. Memsbmbhverednlagmaécbrscasamtlatedtwth In this
regard these ¢ ceI | sub ul.at.ion t he
di scl oseglmor PR ruééshé1 Sﬁlgﬁqorc(lggﬁqéo fore |Vg(geg V%Iz‘i?\bl n%dr t|g§l/te1 Segﬁ%cfrgyed in
phar mac e wtricoadf apglsedsms!in botll chigvae Iamcplbmmtre@ext:h wéttingss Tholdeﬁtérwudryanﬂov el

t herapeutic ta ressi gon or pletian of tu

foed hg. vl Sl BBl BoF Sl E SO b prop A TR G KO BB rent

t he pr esewfulBvaampRNinRlivibdRstha pathslogiadl @aksis fortheidgerticLar@rrdeRMdpingad | on
enriched for ehx%ﬁesm on of aIin | east one ;{'I CAM In a rel ated nethod the
present TAHOhEEEREWICI ea@shp rip oihen ngaRgss ddgngficiion; dRteRigrizetiehiiatigeni ¢ cel |
popul at i pptigeHRehSdhgnt SFErr&! € PSceSary for condﬁ&fhfgai@{;ﬂtrﬁgx%erﬁﬂéﬂﬁron%ﬁwlolgg@ﬂ| ation
with a binding agent which preferably associates wt | east” one Tl CAM
and anggPRIPGIT SRS o feidwplaniat el AN AB{of Mat’vq Bikies o6 HENOTI CAM t o

provi de %é}leﬁﬂ&ll pR&EEstiBRid/@aRhimeae! | popul ation. [0014]In particularly

preferre diments the sorting step conpri ses fluorescence
[009] The present invention addresses several of these issues and, by providing novel

compositions, models and methods to facilitate the understanding, treatment, prevention and/or

management of hyperproliferative disorders.



activated cell sorting, magnetic-assisted cell sorting, substrate-assisted
cell sorting, |aser nediated sectioning, fluoronetry, flow cytonetry or

m cr oscopyotzecnsizsoes. I n other preferred enbodi nents tReTABSRGLLO§4St Ep W |
conprise contacting the tunor cell population with a plurality of binding
agents. [0015] Al so provided by the invention are enriched tunorigenic cel
popul ati ons derived froma heterogeneous tunor mass as well as tunor

initiating cells derived fron&these unnri It will be appreciated that the
di scl osed nethods of tunor PMABRASFIEEINEEY g al ong with in vivo cel

passagi ngpoaod i nrheiset & oghek bbgeawtaeeb proyides f@amnd thdy@eseisitldndon whopuhat i ons of
purified, cells | de for de variety of uses, as further described

bel ow. [ BHIEIAN t‘sn ’fe“tﬁgﬁb‘@?t Bt EHP oI pe TR BT AL Eles F panwfesiyr i d

net hod oOfnay beadcdRMidemity ar StibicRSize, Wnd, Ipﬁoﬂallf/mé isoVifd, pattitisn, KBARPGRTHHM e by
the ready availability and nanlpulabl of tunDrlgenlc cells derived from

t he subj ETTILUBRHEENMKSHS B%QBHQUIP@PH‘SH@W?FO%@B Mtk by eerpyiotifsrative of pppalasticon.
[ 0017] I ngfskhiasrs! ﬁﬁ;ﬂ@i@ﬁe@&%&ﬁﬁe&ﬁﬂﬂ@@dﬁ@’e%elﬁr cslhelbbwiohml CRARSsE 38 Ford

met hod of treating or diagnosing a subject in nee her eof conprising the
st eps of initgingcellsmgd/ar umepperpeingiing celisgmilionmey jogertitor gailg. cont acti ng

the tum[mﬁm[%wet ecfical1 £ hecdREndl EH 101 AR nbAH nPLSLALARLY assoct ates

with aT 0018] 1 n preterre I ments the tunor sanple conpri se
asolid ﬂigmpregampﬁ@ of fmarkers that may be used independently or collectively to accurately

identify, sort enrich and/or and characterize cancer stem cells from a wide variety of tumors.
Using selected biochemical techniques, the novel association of the disclosed markers with
specific, self-renewing malignant cells in the tumor architecture provides for enrichment,
isolation, or purification of phenotypically distinct cells or tumor cell subpopulations that are
capable of perpetual self-renewal and tumor recapitulation. In contrast to the prior art, and as
evidenced by the Examples below, the disclosed markers are capable of recognizing or
identifying tumor initiating cells from a variety of tumors. The enrichment or isolation of these
marker-defined, relatively homogeneous cell populations in turn allows for the extensive
characterization of the constituent cancer stem cells, including the elucidation of potential
therapeutic targets and screening of pharmaceutical compounds. In other embodiments the cells
and compositions of the instant invention may be used in conjunction with animal models such as
non-traditional xenograft models to facilitate research and drug development efforts. Moreover,
the disclosed markers may further be used in clinical and non-clinical settings for the diagnosis,
classification, monitoring and management of hyperproliferative disorders as well as providing
associated kits or other articles of manufacture.

[0012] In particularly preferred embodiments the present invention provides for the
identification, characterization, enrichment and/or isolation of, respectively, tumor initiating cells
(TIC), tumor perpetuating cells (TPC) and tumor progenitor cells (TProg) through the novel use
of selected marker or marker combinations as set forth herein. With respect to the cancer stem
cell paradigm, each of the aforementioned cell subpopulations are tumorigenic to a greater or
lesser extent and, as such, are responsible for tumor growth, maintenance, metastasis and
recurrence. Significantly, the instant invention allows such cell subpopulations to be identified
and optionally derived from a variety of different tumor types and stages of cancer. That is,
through the identification of specific cancer stem cell markers, including tumor initiating cell

associated markers (TICAM), tumor perpetuating cell associated markers (TPCAM) and tumor



ot her preferred enbodi nents the nethod will further conprise the step of
characterizing or assessing tunorigenic cells associated with said tunor
sanpl e. [WOD29{2xs128anot her aspect of the instant inventi ®aTWiSRo11060¥PT i Se

met hod of determning if a cell obtained froma tunor sanple is tunorigenic
conprising the step of contacting the tunor cell with at |east one Tl CAM

[ 0020] Yet anot her aspect of the present invention provides nethods of

treating suffe r er wherein the nmethod co i ses
hssesst ngerb ok Pk s moers GTLERNS The i anBHaT RERRT SRR by ect
Opt i onal hspe&taefmatss esisdtRINind F@yodaelwrrecfdghlk@wcﬂ@a&t&eﬁt@m{d softingheissubpest and,
i n other odi nents, the assessnent will occur after. the subject has been

treated \mgtl Ryl UBT I GeCel SrbRopRIAHQ)s t%émlgn aflgw e theidppicalifigt icASRE s t he

assessnegemWell kpde ficURGfich @K @RI @ brdidnd JT@rdpdcki®Odia DRk MOutine Ah s regard
[ 0021] Anat her e%bodlne§{ of ﬂ% rgsent |§veﬁ%|on r%ﬁgtes t% met h 0§§7t0

det er mi néhepg cells gigyrishad gel SléhPOP‘FlétP@né»faS defingd by teeedisgpspdmarkens alopg phigd
conpri si e&n@ﬁaﬁﬁseamefehect%@%%ﬁfye@fn %%MLR%F rEdeMRh GRd &éekg&ackt\%bnmr o

i ntroduction of a binding agent that prefera y associ at es

t he det e&x idenifpnovelherapgutic ttargats erjinsiedd for the sypperission Prdeplehen oftthmosfatdiest i s
risk nggg%§§£3.ls or recurrent cancer. |In such enbodi nents, the subject

can be adm ni stered an anti-cancer agent or therapy as known by a person of

ordi nary [&K?3] | |$nqﬁmmgwunap@ﬁi@ﬁbmmamsmm$ﬂamﬁmenmnmh@npmegénmnmw%&ﬂt|on

al so_pr Odego?éfn{ﬁb Eé:ll é)g?(faz}{l&l; grg%éﬁ&:{ %re esgmﬁ of‘j atffle%nto%le %’I&le ?rﬁgl rle a?edldrqglﬁm tumor

initiating ¢ ass I'sor as cancer

pr esent ﬂmmﬂﬂhhmmmpn@f@ﬂhbhmnpfmmuﬁa$ﬁmamamhgmhmmomgmanﬂﬂ@cmﬂmenusefuI for
di agnosing or .tr atln fsuch di sorders conprising a receptacle or
receptacfégmgﬁﬁﬁ gﬂﬁ% one or more binding agents that preferably associate
W th a tunorcdnfictih@i ivagr &l popaBEOCivah & dindg lageént &MdthipRFEablg hisofiaks wWRk er | al s
for usin the ?ﬁgﬁ“ % 023]sStill another enbodi ment of the instant invention
conpri ses? 0 onductlng genotypi c or phenotypic analysis

conpri si ng t Sttt s@fdisced associated with said at least one TICAM to provide an enriched

tumorigenic cell population.

[0014] In particularly preferred embodiments the sorting step comprises fluorescence
activated cell sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting, laser
mediated sectioning, fluorometry, flow cytometry or microscopy techniques. In other preferred
embodiments the sorting step will comprise contacting the tumor cell population with a plurality
of binding agents.

[0015] Also provided by the invention are enriched tumorigenic cell populations derived
from a heterogeneous tumor mass as well as tumor initiating cells derived from these tumors. It
will be appreciated that the disclosed methods of tumor initiating cell sorting along with in vivo
cell passaging and in vitro culture techniques and the resultant populations of purified cells
provide for a wide variety of uses, as further described below.

[0016] Another aspect of the invention comprises a personalized method of treatment of a
subject with a tumor, which is made possible by the ready availability and manipulability of
tumorigenic cells derived from the subject's own tumor using methods in accordance with the
invention.

[0017] In this respect another embodiment of the invention comprises a method of treating
or diagnosing a subject in need thereof comprising the steps of;

obtaining a tumor sample from the subject; and



providing a tunorigenic cell or enriched tunorigenic cell population
conprising one or nore TICAM treating said cell or cell population to
provi de gEoebi2308opr ot eom ¢ material; and anal yzi ng saiPdTgSa@ti050461
proteom c material. [0024]1n preferred enbodi ments the analysis wll
conprise Next-Gen sequencing of at |least a portion of the transcriptone. In

ot her enbodi nents the invention will conprise nass spectronetric anal ysi s.
[ 0025] I n yet anot her enbodi nent e present lnvent ion will nprise a
met hod of sc?oé‘&‘ﬁfl%thﬁé‘{“é‘ﬁtsfi‘aweﬂﬁé“rai‘réf‘g‘é‘&“ff o ’f@&ﬁﬁlﬁ%gm@‘dﬁ%\‘ P%SP‘H@“’% WEP st eps

of : exposimm@A®.t unori gem c cell or tunorigenic cell population to a
candi dat e conpound and contacting the tunorigenic cell or tunDrlgenlc

cel I poplfl%4g} on Ipiptafersad bgdimegiidhertpmamanpioé| PRPEE BOlid dretiiseapRifrelt s t he
exposi NG odbEReirtd e dTRRAUGE 8ol wiil HPthed drfPtibEthe step of characterizing or

assessing tumorigenic cells associated with said tumor sample.
[0019] Yet another aspect of the instant invention will comprise method of determining if a
cell obtained from a tumor sample is tumorigenic comprising the step of contacting the tumor
cell with at least one TICAM.
[0020] Yet another aspect of the present invention provides methods of treating a subject
suffering from cancer wherein the method comprises assessing the TICAM positive cells in a
sample obtained from the subject. Optionally the assessment may occur following treatment of
the subject and, in other embodiments, the assessment will occur after the subject has been
treated with one or more anti-cancer agents. In yet other embodiments the assessment will be
undertaken prior to the patient being treated.
[0021] Another embodiment of the present invention relates to methods to determine if a
subject is at risk of recurrence wherein the method comprising assessing the presence of TICAM
positive cells through the introduction of a binding agent that preferably associates TICAM,
wherein the detection of tumor initiating cells is indicative that the subject is at risk of metastasis
or recurrent cancer. In such embodiments, the subject can be administered an anti-cancer agent
or therapy as known by a person of ordinary skill in the art.
[0022] In a similar vein the present invention also provides kits that are useful in the
diagnosis and monitoring of tumor initiating cell associated disorders such as cancer. To this end
the present invention preferably provides an article of manufacture useful for diagnosing or
treating such disorders comprising a receptacle or receptacles comprising one or more binding
agents that preferably associate with a tumor initiating cell associated marker and instructional
materials for using the same.
[0023] Still another embodiment of the instant invention comprises a method of conducting
genotypic or phenotypic analysis comprising the steps of:

providing a tumorigenic cell or enriched tumorigenic cell population comprising one or
more TICAM;

treating said cell or cell population to provide genetic or proteomic material; and

analyzing said genetic or proteomic material.
[0024] In preferred embodiments the analysis will comprise Next-Gen sequencing of at least

a portion of the transcriptome. In other embodiments the invention will comprise mass



preferred enbodi nents the exposing step will be conducted in vitro. In yet
ot her preferred enbodi nents the nethod will further conprise characterizing
t he tunorwg@eniz3cmsbl or tunorigenic cell popul ation. [O0®2TjUsroia0SG4REr

enbodi ment, the instant invention provides a nethod of inducing cancer
conprising the steps of: providing a tunorigenic cell population enriched
for one or nore TICAN[ and introducing the tunorigenic cell population into
a subject. 0028 et anot her preferred enbodi ment the instant invention
conpri sesPEHBEH a“ 1% nduci ng cancer conprising the steps of: isolating a

t unor i gergozstel | ngxtdnbitiet agbc@nﬂexﬁthermsemm@ﬁmn Wik ohptise0tiEth 6ot seRb@hed
tunorigenic cell into.a subject. [0029] Preferably the cell is isolated by

contact i ﬁ@te’ét%%l phasmpgeutizal forpppunds comprising thsdieRy Oagent s t hat preferably
associ ate W ¢podnea afmcmgéﬁc Iél%%m&@géﬁg]cmﬁoﬁmfoam a tMRAEICORpSUHIL Dar

provi des a net ho enerating tunor
contacting the umorigenic cell or tumorigenic cell population with at least one TICAM.

[0026] In selected embodiments the exposing step will be conducted in vivo. In other
preferred embodiments the exposing stép will be conducted in vitro. In yet other preferred
embodiments the method will further comprise characterizing the tumorigenic cell or
tumorigenic cell population.
[0027] In another embodiment, the instant invention provides a method of inducing cancer
comprising the steps of:

providing a tumorigenic cell population enriched for one or more TICAM; and

introducing the tumorigenic cell population into a subject.
[0028] In yet another preferred embodiment the instant invention comprises a method of
inducing cancer comprising the steps of:

isolating a tumorigenic cell exhibiting one or more TICAM; and

introducing isolated tumorigenic cell into a subject.
[0029] Preferably the cell is isolated by contacting said cell with one or more binding agents
that preferably associate with one or more TICAM.
[0030] The instant invention further provides a method of generating tumor samples
comprising the steps of :

providing a tumorigenic cell or enriched tumorigenic cell population comprising one or
more TICAM,;

introducing the tumorigenic cell or enriched tumorigenic cell population into a subject;

waiting for the tumorigenic cell or cell population to generate a heterogeneous tumor; and

harvesting said heterogeneous tumor.
[0031] In preferred embodiments the harvested tumor will be frozen and banked using
standard techniques. In yet other preferred embodiments cells derived from the harvested tumors
will be implanted in a subject. Still other preferred embodiments of the instant invention will
comprise a tumor bank comprising such harvested tumors.
[0032] In still another particularly preferred embodiment the present invention provides an

- animal model for the analysis of pharmaceutical compounds comprising a subject implanted with

a tumorigenic cell or cell population purified or enriched for one or more TICAM. In

particularly preferred embodiments the subject will comprise an immunocompromised mouse. A



conprising the steps of : providing a tunorigenic cell or enriched
tunorigenic cell popul ation conprising one or nore TICAM i ntroducing the
t unori gerwo 20e¥d3128n enri ched tunorigenic cell popul ati omCirntseoia/osebsj ect ;
waiting for the tunorigenic cell or cell population to generate a

het er ogeneous tunor; and harvesting said heterogeneous tunor. [0031]1n
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[0035] Preferred TICAMs compatible w1th instant invention will comprise CD9, CD13,
CD15, CD24, CD26, CD29, CD46, CD49a, CD49b, CD49c, CD49f, CD51, CD54, CDS55, CD58,
CD63, CD66a, CD66c, CD66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104,
CD10s5, CD108, CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a,
CD186, CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLOR1, Glut-2, Glypican 5, HER3, IL-20Ra, Integrin
a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9. In particularly preferred
embodiments cells and cell populations enriched or isolated as set forth herein shall comprise a
marker phenotype comprising one or more TICAM. As discussed extensively below and
illustrated by the appended Examples, each of the aforementioned makers may be used in
accordance with the teachings herein to identify, characterize and, optionally separate or enrich
tumorigenic cell populations.
[0036] With regard to all the aforementioned embodiments it will be appreciated that a
particularly preferred TICAM comprises a TICAM selected from the group consisting of CD46,
CD324 and CD66c. In this respect it will be appreciated that selected particularly preferred
tumorigenic cells or enriched cell populations will comprise a CD46" phenotype. In other
preferred embodiments the disclosed cells or cell populations will comprise a CD324" phenotype.
In yet other especially preferred embodiments the cells or cell compositions of the instant
invention will comprise a CD46" CD324* phenotype. In still other preferred embodiments the
disclosed cells will have a CD 46" CD324* CD66¢” phenotype while in yet other embodiments
the cells will exhibit a CD46" CD324" CD66¢*. Of course it will be appreciated that cell
populations comprising the aforementioned phenotypes may be derived using binding agents
reactive with each of the specified markers.

[0037] The foregoing is a summary and thus contains, by necessity, simplifications,



anal yzi ng cancer progression and/or pathogenesis in the subject. [0034]1n
preferred enbodinents the animal wll be treated with one or nore
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tumorigenicity of enriched CD46" CD324" cell populations from a representative colorectal

fumor;

[0042] FIGS. 5A and 5B are scatter plots and a graphical representation demonstrating the
tumorigenicity of enriched CD46™ CD324" cell populations from a representative pancreatic
tumor;

[0043] FIGS. 6A and 6B are scatter plots and a graphical representation demonstrating the
tumorigenicity of enriched CD46" CD324" cell populations from a representative lung tumor;
[0044] FIGS. 7A and 7B are scatter plots and a graphical representation demonstrating the
tumorigenicity of enriched ESA* (CD46™) CD324" cell populations from a representative triple
negative breast tumor;

[0045] FIG. 8 is a tabular overview of representative colorectal, non-small cell lung,
pancreatic and triple-negative breast tumor cell transplant experiments utilizing isolated tumor
cell subpopulations expressing various combinations of CD46 and CD324;

[0046] FIGS. 9A and 9B provide a tabular overview of markers observed to be co-expressed



[0038] FIGS. | A and 1B depict flow cytonetry-based protein expression data
for individual tunor cells displayed as histogramplots, wherein the
backgr ourmiogbmyasiizsg of i sotype control antibodies is sheam/tusaoignaossifill ed
hi stograns and CD46 expression is displayed by the bold, black line;
[0039] FIG 2 shows graphical representations of flow cytonetry-based
protein expression data for individual tunor cells displayed as histogram

pl ot s, |ml round st ai ni | sot ontrol antibodies is
shown in T 4 é@gZP t%?@ﬂ@@?ﬁﬁﬁﬂgWHméﬂgﬁhE@?ﬁ ession is displayed by
t he bol djoohtjack BIGNE) sﬂo%é%ﬁh%pr&én@%s%Bﬂ@@I@?'t@inefri' BX¥e8 YidaREApYeshias ed
expression data _for individual tunmor cells displayed as histogram plots,

wher ei n g adigiel prlosetal Hnagceds displayadse S%ﬁ&ﬁlaﬁ (ahAYs) BHBisEEAIPIARown i n

the gr aWbefva)'x@l%ré]h%@Qhﬁ(b%raﬂﬂﬂo agrSdAd 4 raBlY FS iR caﬁt?ol dhsRhrygd by
the bold, black Iine: 04I] FI GS. 4A and 4B are scatter plots and a

gr aphi cabhomagp é‘@élﬁ%YafﬂlWl@iégfﬁmg prdthe eRll supfaceraypispsiqyenfithd dopoted peiin ¢ hed

CDA6h1CD32 A+, &lidp1ROPHY AL bORSHiidQRea representative col orectal tunor;
[ 0042] FI GS.” 5A agd 5B are scatter plots and a graphical representatlon

denonst r Hi0#8lg t HEGt Uinthoivg erspbicalyeaéscaintions lvé dloComemetr Chsed proged £xppopiah at i ons
froma r g:RE %?‘?rﬂﬂﬁ&da\’ ?arB?eQﬁJ &lﬂ’}ok Celfs LATEB{%ec{ zgz%fﬂ){x:xj p%s {%@Ve%%i@t%gx%&%kﬁg atter

pl ots and a graphical representation nonstra
(below), wherein in the histogram plots the background staining of isotype control antibodies is

shown in the gray, filled histograms and the cell surface expression of the denoted protein
antigen is displayed by the bold, black line;

[0049] FIG. 12 shows graphical representations of flow cytometry-based protein expression
data for individual non-small cell lung tumor cells displayed as scatter plots (above) or histogram
plots (below), wherein in the histogram plots the background staining of isotype control
antibodies is shown in the gray, filled histograms and the cell surface expression of the denoted
protein antigen is displayed by the bold, black line;

[0050] FIG. 13 A-C are graphical representations depicting the ability of colorectal tumor-
derived CD46™ CD324* CD66¢” enriched cell populations to reconstitute heterogeneous tumors
reflecting the parental tumor from which they were obtained;

[0051] FIGS. 14A and 14B are histogram plots showing CD66¢” cell reconstitution by
distinct colorectal tumor cell subpopulations in primary transplants and a graphical representation
of tumorigenicity by the denoted tumor cell subpopulations in secondary transplants;

[0052] FIGS. 15 A-C provide scatter plots and a tabular summary showing the robust
tumorigenicity demonstrated by CD46"™ CD324* CD66¢” enriched cell populations through serial
transplantation;

[0053] FIGS. 16 A-D graphically illustrate the ability of distinct tumor cell subpopulations
expressing various levels of CD46, CD324 and CD66¢ to form colonies, differentiate and
produce soluble CD66c in vitro;

[0054] FIGS. 17 A-D provides data demonstrating the impact of chemotherapeutic agents on
colorectal tumor cell subpopulations by showing the increase in relative frequency of CD46"
CD324" CD66 cells in treated tumors;

[0055] FIGS. 18A and 18B provides data demonstrating the impact of chemotherapeutic
agents on pancreatic tumor cell subpopulations by showing the increase in relative frequency of

CD46" cells in treated tumors;
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tunorigenicity of enriched CD46hl CD324+ cell populations froma
representative lung tunor; [0044] FIGS. 7A and 7B are scatter plots and a
gr aphi calwoeprase&svat i on denonstrating the tunorigeni ci PgTafS2@noseied ESA +
(CDb46h1) CD324+ cell populations froma representative triple negative
breast tunor; [0045]FIG 8 is a tabular overview of representative
colorectal, non-small cell lung, pancreatic and triple-negative breast
tumor cell transplant experinments utilizing isolated tunor cell
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[ 0046] FI &Sinc84d e HBiapf AVdiskared t abul ar overvi ew of markers observed to be
co-expressed on CD46hi CD324+ cells in the respective solid tunor types
denot ed; [§098l17] HIES- 2 s RPREerirsaipgrapaicalepspwa@Henstaf Epsesetative ggne

cyt onet r yghagef rRRl ROTUSKRIGSHIAANABEHA | (G, bowsh ¥icchpdlry ?Qlc@aﬁ&&%{eir{ umor
cells displayed as scatter plots (above) or histogramplots (below),
wher ei n (Gt HEO1mnd MBI UHFRF-FOP) assecigiad kefh dkuceds.aibfnpaes!lsfind Biit.ype cont r ol

ant i bodi FE%PAC?V?J{}%H D1éP&aIHe AYeraff fubdofd hi stograns and the cell surface

expressi on o enoted protein antigen is displayed by the bold, black
line; [0048] FIG 11 shows graphical representations of flow cytonetry-based

protein expression data f ITgL%%iﬂgsgﬂﬂ&{mﬁwﬁN&ﬁ@r cells displayed as

contour plots (above) or ogrammpl o erein in the histogram
pl ots the background staining of isotype control antibodies is shown in the
gray, fillgd higtodrags and the cell surface expression of the denoted
protein antigen s displayed by the bold, black line; [0049]FIG 12 shows
gr aphi cal005&jpr edathedpilorisg détailddaigsceiptiomanmyrobaspecifip despibs ane ek frrdigs polar

to provide a thorough understanding of the invention. However, it will be understood by those
skilled in the art that aspects of the present invention may be practiced without these specific
details. In other instances, well-known methods, procedures, and components have not been
described in detail so as not to obscure the present invention.

[0059] Characterizing therapeutically significant aspects of tumor initiation and growth to
define treatment strategies and provide effective therapeutic targets has proven extremely
difficult. In the past the inability to develop successful therapeutic regimens for the treatment of
various cancers could, at least in part, be attributed to a lack of understanding of the underlying
forces driving tumor growth and recurrence and limitations in research techniques and tools. Yet
with the development and validation of the cancer stem cell paradigm over the past several years,
and an enhanced appreciation of the intricacies of tumor physiology brought about by
increasingly effective research methodology, substantial clinical advances as exhibited by patient
survival should be self-evident. Unfortunately, and with some notable exceptions, the expected
improvements have not been recognized, particularly in the case of certain solid tumors.

[0060] In part, this relative lack of clinical success may be attributed to the misapplication of
generally accurate and illuminating research techniques to ill-conceived or improperly defined
cell populations that are commonly held to be tumorigenic. For example, while differential gene
expression has been widely used to identify cancer-associated gene activity and to identify
expressed proteins having potential therapeutic or diagnostic value, the technique has been of
limited value in improving patient survival. This is because such analysis has often been
conducted using genetic information obtained from a complex mixture of tumor cells or
subpopulations sorted using non-specific or inappropriate cancer stem cell markers.

[0061] While these procedures may provide some insight as to general, homogeneously

expressed tumor associated gene products, they do little to identify specific, relevant markers of
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data for individual non-small cell lung tunor cells displayed as scatter

pl ots (above) or histogramplots (below), wherein in the histogramplots

t he backgwountk/stmbni ng of i sotype control antibodi es i #Cshusestiososshe gray,
filled histograns and the cell surface expression of the denoted protein
antigen is displayed by the bold, black Iline; [0050]FIG 13 A-C are
graphi cal representations depicting the ability of colorectal tunor-

derived CD46111 + 6¢c- enrjched cell ul ations to reconstitute
heterogeﬁ@ﬁﬁ§mwgg%§§”f@Wﬁ@é??ﬂﬁ“bﬁ@eﬁﬁﬁﬁﬁggggﬁﬁﬁ@PnFﬁ RERTEYs s wer e
obt ai nediunjd@&birElce@nd Adhstaid TikhBisatealdt 5t MEpedNqRAIAY Sf BB WG nfateRc- cel |
reconstitution by distinct colorectal tunor cell subpopulations in primry

transpl afit’d dffgeiabpaprtientudiemcs dnpliricarelsTant erslaliydninsiseiicay sense  denot ed
tunor cebhq/SURRORYLRIN ?PsindlBgySEERPEAN ymhr@l@%kﬁ%@ dideRQ A8t fgRed 4154 C

provi de scatter plots and a %abular summary show ng the robust

t unor i geHllaEpoye gapphy incHediye By canpuaisin chamakeromee durthen pthdh dconyes¢ly,

popul at i aﬁéugﬁﬁnﬁe%&fﬁﬁ%ﬁmna&f ééécﬁﬁ%ghépst%icm {@85@&6&9@@@ nﬁagangrc phi cal l'y
illustrate the ability of stinct tumor cerl su popufati ons expressing
vari ous hsoahtsd miarkeR4EICANDE umerpdrpeDetes aed afsorinied oladwirssIPCAM)fapd emidrat e and

produce. b PRFRRRAD PR ORRIL T Tt PP SO B, o

cel | subpspecth,doi tbargnifyymshdwipnglutihle reqognicas @haracterédation and sbitiaguenalytiaf of CD46hi

Ch324+ Cg)%gl_y p(Elr(:"eI tlursnoriignentlcrc%ﬁts%po%{illgt%nss ;that, in turn, allow for the identification of cancer
stem cell specific therapeutic targets and proteins of prospective diagnostic utility.
[0062] More generally, in accordance with the teachings herein the inventors have
discovered a series of markers that may be used independently or collectively to accurately
identify, sort enrich and/or and characterize cancer stem cells from a wide variety of tumors.
Using selected biochemical techniques, the novel association of the disclosed markers with
specific, self-renewing malignant cells in the tumor architecture provides for enrichment,
isolation, or purification of phenotypically distinct cells or tumor cell subpopulations that are
capable of perpetual self-renewal and tumor recapitulation. In contrast to the prior art, and as
evidenced by the Examples below, the disclosed markers are capable of recognizing or
identifying tumor initiating cells from a variety of tumors. The enrichment or isolation of these
marker-defined, relatively homogeneous cell populations in turn allows for the extensive
characterization of the constituent cancer stem cells, including the elucidation of potential
therapeutic targets and screening of pharmaceutical compounds. In other embodiments the cells
and compositions of the instant invention may be used in conjunction with animal models such as
non-traditional xenograft models to facilitate research and drug development efforts. Moreover,
the disclosed markers may further be used in clinical and non-clinical settings for the diagnosis,
classification, monitoring and management of hyperproliferative disorders as well as providing
associated kits or other articles of manufacture.
[0063] While certain features of the invention have been illustrated and described, many
modifications, substitutions, changes, and equivalents will now occur to those of ordinary skill in

the art. It is, therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.

II. Selected abbreviations
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[ 0055] FI GS. 18A and 18B provi des data denonstrating the inpact of

chenot herapeuti c agents on pancreatic tunor cell subpopul ati ons by show ng
the i ncreseaeoim3tmbati ve frequency of CD46hi cells in tPeatusdotosass; WO
2012/ 031280PCT/ US2011/ 050451 [ 0056] FI GS. 19A and 19B are schematic
representations reflecting the cellular hierarchy as delineated by the

I nstant di scl osure; [0057] FI GS. 20A - 20D represent graphical
representations of representative gene expression for_the NOTUM (FIG 20A),

APCDDL ( FOBH 20E)5C sxeApYEP yelpahtP-aatly Bmsr srogrhiof s FABY)luaracausc20 (FI G
20D) assqgivaksdelMokihgNTEP a8tk lnfinor PrEgeBitdr LN m,m&etfc%ﬂﬁﬁi de¥i8bMingW t hin
colorectal xenograft tunors. DETAI LED DESCRI PTI ON THE | NVENTI ON

| . I nt r odiiEe-i%gROT IpigiatE) aes: tTHeAMo fumeskiitBatacall peeridedwaikpt T8, tumetrer ous
speci fi cpdptiidng RIS TPEAM, Alrhd pefbeREGHE cell associated marker; TProg, tumor progenitor

cells; TProgAM, highly proliferative tumor progenitor cell associated marker; NTX, non-

traditional xenograft;

I1I. Definitions
[0065] For convenience, certain terms employed in the entire application (including the
specification, examples, and appended claims) are collected here. Unless defined otherwise, all
technical and scientific terms used herein have the same meaning as commonly understood by
one of ordinary skill in the art to which this invention belongs.
[0066] As used herein the term “tumor initiating cells” (TIC) shall be held to mean
tumorigenic cells or populations thereof that are capable of at least significant proliferation
capacity and an ability to initiate tumors in immunocompromised mice when transplanted. In
this regard tumor initiating cell populations will comprise both tumor perpetuating cells and
highly proliferative tumor progenitor cells.
[0067] For purposes of the instant disclosure, “tumor perpetuating cells" or "cancer stem
cells" (TPC or CSC) may be used interchangeably and are defined as cells that can undergo self-
renewal as well as abnormal proliferation and differentiation to form a tumor. Functional
features of tumor perpetuating cells are that they are tumorigenic; they can give rise to additional
tumorigenic cells by self-renewal; and they can fully recapitulate a heterogeneous tumor mass by
giving rise to non-tumorigenic tumor cells.
[0068] With respect to the instant invention the terms “tumor progenitor cells” (TProg) refer
to tumorigenic cells or populations thereof that are progeny of TPC and possess the capacity for
at least some tumor recapitulation and limited self-renewal when cultured in vitro or passaged
through a compatible animal host. Certain TProg cells or populations may be referred to as
highly proliferative herein. As discussed in more detail below, TProg cell populations comprise
both “early tumor progenitor cells” (ETP) and “late tumor progenitor cells” (LTP) that may be
distinguished by phenotype (e.g., cell surface markers) and different capacities to recapitulate
tumor cell architecture.
[0069] In the instant application a “tumor initiating cell associated marker” (TICAM) shall
be held to comprise any marker that is associated with a tumor initiating cell or cell

subpopulation and allows for the identification, characterization and optional isolation or
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to provide a thorough understanding of the invention. However, it wll be
understood by those skilled in the art that aspects of the present

i nvent i orwory12s13spact i ced wi t hout these specific detai IPET/USROIOHONEST

i nstances, well-known net hods, procedures, and conponents have not been
described in detail so as not to obscure the present invention.

[ 0059] Char acteri zing therapeutically significant aspects of tunor
initiation and growh to define treatment strategies and provide effective
t her apeutﬂi‘r(‘,C hpgpigh¢reothas proven extremely difficult. In the past the

i nabi |i t yooz0) devgl @Rd eteneS sldr peipefuafSlel GssoSiaie A RARKel O(ErPtms/I)tshﬁﬁBéﬁ%”& of
vari ous cancers could, at least in part, be attributed a lack

under st aFRROMPriss anyearkeideat isAssgiafedr s IOy PATPE LA eelyprowt Rubpaptlptéasur r ence
and i m 6t LiRRs fbxrthé RERRIGHbL era%teqa naa'ﬂﬁi %%tﬁsolafﬁtn hfenbdlefe (HEYSH gpment

and validation of the cancer stem ce par adi gm over t e past several
years, afll hfnali@rﬁ@almdehlaté“rl)@&bbanétm’éfrzﬁl\éﬁretﬂ@emuwaﬂy cabises and thatamondipyadi ol ogy
brought tive research net hodol ogy, substanti al
clinical ﬂgﬁ‘lv%ﬂ@i“’g sg%ﬁt“%?{“ﬁté‘ﬁig“agati ent survival should be self-evident.
Unf or t un&i0gllly, alroa thel Ituk'pcscsmi thwnﬂzbattepré'ncetéqrntei “Disor prépenierelt hwdciatapr overrent S
have not b en,(rI?, iori ez%ratl Clzlir arghxl et(g sﬂ(&e gf certalh ql [um)rs
[0060] I n"part 125 re a [0S AP Brkst the Shﬁs%{?e UERASU AR EHR ALY st ed to
t he m sapypbpditicnrnd ﬁncg@rfef 13 Iicyenamumatcearacrndlzrahdnmﬁ rm@twrmglsbleﬁ@ﬁrrc h

commonty P abET drielivgaRe P PRCHAN and Bips R PR S e

expr essi @ﬂmcha&nbﬂﬁﬂdumdemeruﬁedomglsle@emtshﬁmtaﬁam@@r associ ated gene activity
and to |Eent|fy exprgﬁsed protei ns having potential therapeutic or

di agnost 1®7¢kl ues ¥ treehrﬁreﬁs@ﬂwa%reéeerreéq a1 ol eI gl PAPHYitg
patient fdlidinv@hmorigeh" eferDRCAYA AeSHATrANALY DT thahBSatblc@N (RS LORdLCt ed
using genetic information obtained froma conplex mxture of tunor cells or
subpopul ¥hebigsosigted apd iyspigniad HisHELiRPIE @nigral mAde) prchs pairameraseBprogtssth cel |
mar kers. [,QQ61] Wi | e these procedures nmay provide sone insight as to
general, honmpgeneousl|y expressed tunmor associated gene products, they do
little t@0W3ent |Iﬂyheslpré@:rltramilcatr@t ac\pantumerieaie selbT(NTER refers tasa mmog edll thatt hat
can be expl-opbRduho: r?i\!tf?xtagod%ué %%Jeﬁﬂotttﬁatﬁzg)%lﬂﬁé c(:‘igacflt?'to e'TtereRJ\@&z%h er@ of
tunor recurrence and stasi s ecause o oor of

the st ar themgterngtenobalineagasoh twhidr kelisehaticainpeseprtewei. dixpstnditaly, BT Genl la arpl i cate
irrel evapt r (

pat hol ogy eRaisp et b bt e Rl ARG BE 2 L PRt b ¢
prove genenaﬁ$yelmeﬂkentlve as cancer stem cell narkers upon further st udy.

Converse the ide |f| eci fi.c cancer, s .em cel |

mar ker s, (X)Z%]I ud% qted’r’%o"r"s‘tsrﬂ ltel W&)WP@’IC?“O&S et@f’%st é%le‘%ﬁlrgkeﬁ%r W& CAM), t uror
per pet uat‘palﬂtglcmetgl’ “@ssmm@ztoedlsdsmﬂiﬂgersaec(tmwpcelambutaumﬂsrormékbgﬂjpblttozmo@eI I
associ at ed r k ETPro d he ese I. nvent 'cf r ovi gps, egrmegg t her
aspect s, "FHPC H "t}?f hanee o B %rwr‘s&fibcé%? Pyopniegh fRLt telscied gt on and
sorting erdefiaed abkabf @ils bteghh&veﬁufoel 4 GGY0E L@HIY £hdGelakatsl bR PhkAdlIORS t hat ,
inturn, allow for the identification of cancer stemcell specific

t her apeuFPEARigFRhat axmePt 3Bindhe Rarapetsss Jeiining ihe selfiprasH @gt‘rlewat fnjigaated

[ 0062] Moggcaangt @il will be BeRSARITER Mot WntdhikdiBn W@fﬁ@ﬂ RASyRE LA bt bR nvent ors
have di scovered a series of nmarkers that may used i ndependently o

col | ect i arpbiliyrf selEtangyeapd tmrreﬂgltulewmalle\ﬁmgélw ssadAtim of diffestnainige t er i ze
cancer sgegargﬁlﬁo%vetérorrhaq e B U6 @éarmat résw@h%celpﬁé%@au%ﬁ @&t@qrsmoec hem cal
t echni ques he novel association of di scl osed rkers with specific,
sel f-renthal ihey imatacdgabiotprevdd eonipesitipes th @hﬂ@iutfamrhy t oty @s¢srtba/sediepopiilaion

enr i CRMenLq,doh At A seilfie it (hR AL 0finARSNAENRI G kot dhabfighs cel | s or
tunor ce popul ati ons are capa perpetual self-renewal and

t unor r eGagiding ethéranll tpes)dion e astmateridiyentprfdrowithrite, fuamidn asprepirganéde by t he
Exanpl esset?eclt%censu o?l cI osed nmarkers are capabl e of recognizing or
identify eturmr PRV T REy ng cells froma variety of tunors. The enrichnent
or isol atOOGﬁl] of Aheseéhereinked aghtitd wed]ls srelelpbmedtionk ongen &otisheee hay be

popul ations in turn allo for the extensive characterjz on of the

Const ¢ st Pianeife min bt of e ol PRk Yot Chutesd i o

t herapeutic targets and screening of pharnmaceutical conpounds. In other
enbodi nents the cells and conpositions|of the instant invention nmay be used
in conjunction with ani mal nodels such as non-traditional xenograft nodels
to facilitate research and drug devel opnent efforts. Moreover, the

di scl osed markers may further be used in clinical and non-clinical settings
for the dlagn05|s classification nDnltorlng and nanagenent of
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[0063] Wil e certain features of the invention have been illustrated and
descri bed, many nodifications, substitutions, changes, and equivalents wll
now occurwoaeotdissmoof ordinary skill in the art. It is, PCharsedlonsq4st o be
understood that the appended clains are intended to cover all such

nodi fications and changes as fall wthin the true spirit of the invention.
Sel ected abbrevi ati ons WO 2012/ 031280PCT/ US2011/ 050451 [ 0064] CSC, cancer

stem cel ETP, ear tum)r itor. cells; FACS, fluorescence activated
cel | sor hghgr Pewﬁagq F‘Q{fef%g@m pdpunddp puntigaieds otherwise pquivalras eelk o g

cel I sor pbmgtion bfsant sbrﬂé plefricB8m6&dimSats dhriehe atclélgépdldﬁoh'réféﬂsﬂg cell
associ at ed mar ker; PC tunor perpetuating cells t unor perpet uati ng

cel | assdkreatipgthempieaitagetrabgut 0GBy abaubdEhi QYC?PO‘EeQ’pVOSbY Tb KR bydgHI v

prolifer 9@%\6&? F;eux@p(haﬂps(@%%ﬁqu%@&lckl] ass RPuBlSHoMRIKA cond¥iréd @Rtk ARLt | onal
xenograft Definitions For conveni ence, certalin terns enp oyed in

the enti P@%@Ploéﬁtﬂlsohl ‘(thfﬁcprﬁﬁ%ﬁ mbedimepisenfiched £¢lbpopulasienssif éhe inviand appended
clai ) afendlvif hAfidlof Ras IDkCxT (001, 868, MDA 855, S, dsor g@&@ngﬂ 999d

scientific terns used hereln have the sSane’ meani ng as’ conmon r'st ood
by one obf e eklersadycel ikypel In yetpther lenodtroemmalmmrtcmdsprﬁpw@mmobmnwm ongs.

[0066] AS 450 TRy deSiiBled hBRprsfil bbdth A% GRlePor dobl @ 585 kdoube el d

to nea
40% of the total cell population contained in a preparation. By way of comparison, a non-

enriched preparation of exemplary tumor cells would include only about 0.2% to about 2.0% or
less of tumor perpetuating cells that are capable of giving rise to a secondary colony forming
sphere or perpetuating a heterogeneous tumor in vivo. In some embodiments, the enriched
preparations comprise a 100-fold, 200-fold, 500-fold, 1,000-fold, or up to a 2,000-fold or 10,000-
fold to 20,000-fold enriched preparation of cancer stem cells capable of giving rise to secondary
colonies or perpetuating a heterogeneous tumor in vivo, starting with low cell numbers.

[0076] In other aspects of the invention the term "substantially pure,” with respect to a
particular cell population, refers to a population of cells that is at least about 75%, preferably at
least about 85%, more preferably at least about 90%, and most preferably at least about 95%
pure, with respect to the cells making up a total cell population. Recast, the terms "substantially
pure" or "essentially purified", with regard to a preparation of one or more partially and/or
terminally differentiated cell types, refer to a population of cells that contain fewer than about
20%, more preferably fewer than about 15%, 10%, 8%, 7%, most preferably fewer than about
5%, 4%, 3%, 2%, 1%, or less than 1%, of cells that are not tumor initiating cells.

[0077] A "marker" or “cell marker” as used herein in the context of a cell or tissue, means
any trait or 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. Markers
may be morphological, functional or biochemical in nature. In preferred embodiments the
marker is a cell surface antigen that is differentially or preferentially expressed (or is not) by
specific cell types (e.g., TPCs) or by cells under certain conditions (e.g., during specific points of
the cell life cycle or cells in a particular niche). Markers contemplated herein are specifically
held to be positive or negative and may denote a cell or cell subpopulation by its presence
(positive) or absence (negative).

[0078] Similarly the term “marker phenotype” in the context of a tissue, cell or cell
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tunorigenic cells or popul ations thereof that are capable of at |east
significant proliferation capacity and an ability to initiate tunors in

i mmunocompoam 2sesn ce when transplanted. In this regar ®@CTOorsee11i080451 at i ng
cell populations will conprise both tunor perpetuating cells and highly
proliferati ve tunmor progenitor cells. [0067] For purposes of the i nst ant

di scl osure, "tunor perpetuating cells" or "cancer stemcells"” (TPC or CSC)

may be used |nterchan a nd are defined as cells that can undergo
sel f - r en8QRHI2008 ( %%t"!‘“g@ ?Eﬁaﬁ?@rypﬁmrz}nﬁéwa A 4 samBinsom o AR BH MY form

a tunor. hEugatd emedcterieatidbn@sy, §hantiBiMRipaRRY REMhteahirFY of&kics a phicliaklbhey are
tunorigenic; they can give rise to additi onal tunDrlgenlc cells by

sel f-r ené%hpopu&ﬂan théye%fmrﬁ%rrp@em‘é@am% thetrearker penoRypg érestisutiasdor mass by
giving r bﬁ(ﬁmh?e %fbhtnm 'dgﬁﬂhl‘ﬁect WRtech é&ﬁder{t@}gggﬂh iﬁ?es%f%ﬁ%?ggorﬁﬁn&tﬂ%

instant invention the terns "tunor progenitor (TProg) refer to
t unor i geﬁf%e”csérfﬁ@fwk%bpul ations thereof that are progeny of TPC and

possess {ffof aPagiolid Oflodt ahPaRLaROTBHUIBE e Qsﬁt'h%}ngﬁw 8 %a@l&q 4 m ted

sel f-renewal when cultured in vitfro or passage ati bl e ani nal
host . CemtaghienplRRoygescet dafinod apioPewvatGeadl svitray gdsiee r:repfr@snoaﬁ et” ”)aase Hrnregiml y

prolifergtdvg DgLE &ll%@)ﬁ)ﬁgbﬁgﬁ%ssﬁgrb opeﬁ%f & ggb?ﬂl pert tﬁé’v of e} 83%11 oenaerv? bte

popul ati ons conpri se rogeni
tunor pr @gthranusnotypeebﬂtm’l ar{tibdéP) mtthmcthanw} obﬁucdesséncnguuhs hesknby ofthecwitpige (e. g.

cell surf t capacities to recapitul at unor ceII
architec %ﬁ)edmﬁlﬁ C%Ck%%lﬁlggdwg? tﬂleéBlﬁ) e i ’ﬁﬂe% m. ?@H@Balicﬁﬁﬁegto%ng cel |
associ at ﬂdorﬁﬁ:ﬁk@femdsiﬂn(ﬁﬁ[ﬂ@se&hﬂﬂeﬂ irbie fre vl ﬁ@r&ﬁlﬁﬁ]ﬁht&ﬁs progedid ﬂ@eﬂeﬂnhigt is
associated with a Lnitiating cell or cel F3[;;0 ulatl‘?r] g}allows
For the. ferafts Rt et st PR oA bt TR W08 e H b

enr i chmesfprédmn @@hater [N 12]958 perRakilb of Sipiesdion bbeRkd PR BEIUGHE Behuee! |

associ at ed t{%ﬁr ker" (TPCAM. shall be held to conprise 65/ mar ker that is
associ at 8f1BRFY Hs12g %FTMO ﬂ%‘PﬁétpEf&Fﬁl%@d‘?:‘%‘l“redé‘Po\@é‘lﬁf heszip geinsr at IRMItaRd al | ows

for the iidenty. fAsC@tﬁh&ﬂher&n@feaecatr@urms b&u1A0Rk FREIORBAIY &Pindd hOPoQfive.”
enri chnent thereof. It wll appr ecl ated that TI CAMand TPCAM ar e not

mut ual | y Fistcqedls Mith loyhernigsaion ém: 1ladiag gragiallydefioed antgsecehipyits ebssedh
si mul t anggiakibn above the 95th percentile determined using FMO staining with an isotype control

antibody and within one standard deviation of the 95th percentile of expression observed with an
isotype control antibody using the FMO staining procedure described above. Cells with “high”
expression (i.e. “hi”’) may be defined as those cells with observed expression above the 95th
percentile determined using FMO staining with an isotype control antibody and greater than one
standard deviation above the 95th percentile of expression observed with an isotype control
antibody using the FMO staining procedure described above. In other embodiments the 99th
percentile may preferably be used as a demarcation point between negative and positive FMO
staining and in particularly preferred embodiments the percentile may be greater than 99%.
{0080] The term “lineage” as used herein describes cells with a common ancestry. For
example, cells that are derived from the same tumor initiating cell may be of the same lineage
though the progeny have differentiated into various classes of cells.

[0081] For the purposes of the instant disclosure the terms “binding agent,” “binding
molecule” and “binding entity” are synonymous unless otherwise dictated by circumstance and
may be used interchangeably. In the context of the instant invention the binding agent binds,
interacts, recognizes, reacts, or otherwise preferably associates with a selected marker on a
defined cell or cell subpopulation. Exemplary binding agents can include, but are not limited to,

an antibody or fragment thereof, an antigen, an aptamer, a nucleic acid (e.g. DNA and RNA), a
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[0071] For the purposes of the instant application a "tunor progenitor cell
associ ated marker" (TProgAM conprises any marker that is associated with a
tunmor proygerota3izsel | or cell subpopul ation and al | ows POT/USh@ 1/050451
identification, characterization and optional isolation or enrichnment
thereof. It will be appreciated that TI CAM and TProgAM are not nutually
excl usi ve and that an individual marker may conprise both sinultaneously.

[ 0072] As used herein, particularly in reference to an isolated cel| or

i sol at edPOET (o FSFRPYT BHYMERDZYBs ‘bt‘tﬂ‘i’rﬁ’il%y&?rﬂ“&s“a?elﬁ@r“@ £ 8°Rdedt Fetfet i ved

froma t ma@racmahplusm@apagiaecmhdé .OFd¥leRginge, lit! B lectatt@ibodines Ot dtRdbend
transplanted into a suitable animal nodel such as an i mmunoconprom sed

nouse. [ DOPSEREETE HBY CofEpiss thedispagelainip Arosin plgneaslsrsi s MR40LEIding ( NTG)

refers t@agmdddRfeof elnl otﬁeb9£ruar1m§el§effefr@d%wmﬁedt@ﬂh& bRlinPds&eb! winput does
not itself have the capacity to self-renew or generate t%e het erogeneous

| i neages cORPHsgn¥yantibpdysorinamerichasedfse a tunor. Experinentally, NTG cells
are incappRbe OfAsr s%Pfo?t‘ﬂ‘i‘x@ﬂem the e%marf!@o&)u I %grm?@?&mﬁms ?hc'gh)?e

even when transp anted in excess ce ers. or the P rposes of
the inst awmrsappthﬁmmb@ﬂl@sh@on@mgl ah@mcb@t pliggclondlop polyeignal atitipadies.t i oni ng”

"sectli On}ar‘ltﬂﬂlclo%'él an'tlﬁ(gdléast fe@ blﬁﬂt ?g)f;lo%qce }lg()dle%e rat%%%%”rﬂ*l %)@c,slﬁ ﬁntﬁ)%dies

subpopul at1 ons may be Use inte ange y and nean
di ct at edbispeci:fil‘rﬂne'md,leSt inatovaleseingbedich, meltivalent adetiddieschusuabaetibodfescel | s are

d d f | |
cont am nERA AR ARG AT FRO R ARG PR IR TREE or cel

popul at i frlgmeﬁdts m@lleahad F@Ecrs((ﬁ:vaBct)eﬂmgleblhalmF\l'sl(sctW) gﬁﬂﬂeﬁ@twny (dntide) f rom

cont am nat i ot her ce and. hav ca abl lit of se r.enewal

and ¢ unop PRRap TR B sh SRR Mg et TR el A b bE T ogeny.
However , de«sﬁe@b%h@cﬁr@ﬁe@ﬁ(lermraﬂ@msmtloﬁesuhaﬁg) Mn @ bfeAkdr sm@uhcaﬁﬂtﬂaadlbsl is

under st ooﬂ that it is inpractical rovi de cg}rzlrpom ti ons of absolute

purity. Pht %a@ﬁ%%@gwwh@éumwmﬁﬁ ip giplgcules ayh imapmglogiclly aoH¥e sel ect ed

cells \mrrggnéﬂﬁs%f 1ﬁ2ﬂu§@glbtﬁlh¥1|ﬂﬁ)l&hﬁ§Q@Cﬂw%ul%ﬁﬂqh%ﬁtaﬁ%%ﬁﬂ%éﬁ%cﬁng(dn@c| udi ng
ot her cell %; that do not materially interfere with the function or

propert i é@eréfthe@% AGRANEIPBPT FEY oL RiyeRguP arqtless lm{nen%qugn deradin fehuding. and

appl i ed b @ BelihRedb, £ re OPH RichRASthert e FURAR as®RNinED BnorlBY aiPRereANST 1 ued
broadly and held to nean any processed or treated cel | popul ation that
cont ai nsthg terms antibody and antibodies specifically include Fc variants, including full length

antibodies and variant Fc-Fusions comprising Fc regions, or fragments thereof, optionally
comprising at least one amino acid residue modification and fused to an immunologically active
fragment of an immunoglobulin.

[0083] As used herein the term “epitope” refers to that portion of the target marker or
antigen capable of being recognized and specifically bound by a particular antibody. When the
marker is a polypeptide such as a cell surface receptor, 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 typically lost upon protein
denaturing. An epitope typically includes at least 3, and more usually, at least 5 or 8-10 amino
acids in a unique spatial conformation. More specifically, the skilled artisan will appreciate the
term epitope includes any protein determinant capable of specific binding to an immunoglobulin
or T-cell receptor or otherwise interacting with a molecule. Epitopic determinants generally
consist of chemically active surface groupings of molecules such as amino acids or carbohydrate
or sugar side chains and generally have specific three dimensional structural characteristics, as

well as specific charge characteristics. Additionally an epitope may be linear or conformational.
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hi gher percentage of a selected cell type than is found in an untreated,

ot herwi se equivalent cell population or sanple. In sone preferred

enbodi merwe 2erwa3cisong a cell popul ation refers to increa&sirng2athes@ser cent age
by about 10% by about 20% by about 30% by about 40% by about 50% or

greater than 50% of one type of cell in a population of cells as conpared
to the starting population of cells. In other preferred enmbodinents
enriched_cel | populations of the_ instant invention wil| conprise at |east

30% 40%n SHRA gogpe. Ahof the poinised dpteragiinn beispen Gggroieip arfyds Breraqiag sel ect ed
cell typﬁ}dle’cﬁ‘lexﬁﬁch%Mﬂtl@@%‘j’%eﬁ?ﬂﬁeﬁﬂy anneheipfiRaf MiRPAI@LdqREhcObr thnmor
perpetuating cells may b escribed as conprising about 1% or reat er or
about 0. BB Iamvfome%oml epHepe; tie RPINESEL intgyapion KEGUS ACTOH rHTER jepidues

pr epar at otk Ffcitidh Gk hﬁé%[i‘gf%%a%t&i frfm BROzRRYek. ched preparation of exenpl ary
tumor cells woul d i nclud about 0.2%to about 2.0%or |ess of tunor
per pet uat@oigl cel The tetatdervadive agsaistceheadin gifers fogmelpaiest iocladisg protedmrapd col ony
form ng i (P i me
enbod menPdet il wREE REE AL B8Rk RER ANERH AR i Ryl 3P

500- f ol d¢helniQ0Qs Ifoobdlmprttrblmpottldmaedzd 0P Gcliraduds euch BORIG@tindtiohdabedin@(®, 000-f ol d
enri chedpreparation r ste a in ise

secondar JouBREP et B fon FRRT Ty PhG L RuteBr SIE BB uStaatiPh PRV e 1 ng
wi th | ow085] nurHeaes ' f{u&ﬂa’ﬁa]l Herivatiterand Sipaedtis" at utdaienuemha@ealﬂm ahdefdrer m

Lo a popl GrIROHFBERLar S ARiefoREr so Bl de s NeRERF ot 1 cast

about 85%bsantiglyRieile t@bbiglogical RaGty Eitnti8Q%¥omadtdleroskhiph F e fablignadt | east
about 95% pure, with res({)ect to the, cel I%prrakl n a total cell

popul at i ger1vapes akdte terpHangtiopahdenipe isdpended g “ﬁt&‘g%‘heé‘iagm@%é(ﬁrt‘?“aﬂ ly

purifi edanalc)(’jguworrcﬂ%fcﬁl deAvAivBS &Maha@kdudn of one or nore partially and/or
i Ifferentiated cell types, refer to a population of cells that

term nal | ] ]

cont ai n f@é kot nuss® Beieing0gkianipvEh Fifense bt Rolymipsptiderns o lBeide. T5fgs 1 0%
8% 7% HP@lBrmR:'ié%ftlgé &0y pb YR i BANY AP AYrinni 4, ét:éhdzg’ Yor fetiary fuclire, €SS than
1% of cellS that are not t unor |n|t|at|n ceI . 10077] A "marker" or "cell
mar ker " a@mpasesto apfaiepce nelnbeeetisisoe relypspti éfépfrctlwly {4-&stpecomparad & aawijd-t r aj t
or chara ' Q5dR0f p @ o i's
identifi %F&blzé&scgeg :Ug% I)x]dB%\/%lrp l?tt egr shﬁgﬁﬁog%}?@r@@u@ Q%E&gér 1s§ﬂéagt t%)Sfftérft&la%:)u | ar
cell, ceh motﬁ@pl@IsaItSta@naltyrSlmtlagsmetrucmr¢ mfw@ptlphm witbenthe et ietrinsrthon a

i ssue o, fell pRGRUALERNEFLTGEA 8, Mo RnlnSBBE: Bl Sl RALS oMLK Efi% oY e
nor phol ogi cal,; func |ona I'n nature. pr e erred

enbodi mefl087k he A&Tm’OI@eule|1$saal toebrsuestaritade signiar’ geandtllmatmq]e;ukdiiit otir mnketwdéd y or
preferential | Qr |s n cific cell TPCs) or
by cel | s iRauleFIRRET R i wieE Rt bhn FOBES birpSe il BRBRIATET - (e bel)
l'i fe cycllfeuspproeiekd hai nwOan(pamtetstpudsasrs amrmlhe)lcuvli\th,rtke,re&e caniderp ivatiae detaei N are
specifically held to be pgsitive or n ti and may den cel| or cell
Cbpopul T SHGY 5rE8 e AR EY 60T PR PO B PP HEBARS By o i he

[0078] Si pd ha{ct:)éfﬁrhﬁiofaﬁﬂlﬂamdﬂ@d’lkﬂbtlﬂchﬁllaﬂtype in the cont ext of a tissue,

cell or ceql populﬁ%tl on %)g a stabl e TPC phenoty F means any marker or
conbi nat QS’ﬁ bf rar ng ta"t?ai?ulﬁelsﬁ%eé’éf Ry @h%t?‘%‘toé 1pUP8s P‘?ldléeﬁf‘ikf?f

quant i fynuRemaé altset of R Indl®uleP Wdghien@lof 86 dxahipie, P@drsneMbdhe gx@tetn iy cel |
popul ation. In specific preferreg enbodi ment's, the marker enotype is a
cel | sur F%@lsﬁﬁ@ﬁdﬂ%}b@amlﬁct?cw&%ﬂhﬁéx%?‘eﬂ?ﬁ4‘?&@‘“5)91” %P@teet@ﬁl%dh%?oﬂ Ht i fying
the exprgssicPR i indamGRhAGE Ihﬁllﬂemagﬁ{%hds O§H'Jrf\/§ff\‘raes %Fylﬁghﬁie ah?glzrglmo?c%%h\;e' Ve,

"l ow' and "negative" expression |levels as they apply to markers or rrar ker
phenot y pesimarusnolpgicaieertiyg perapn @tmseleef@rimrlwrt h negative expression (i. -")
are herej fin h the
95t h pertdg)ggfl e&d a@%%e@ﬁg‘%g%%e:%%g?@mﬁikﬁqan ?rgct)(% %g%’t%%%lto %gllﬂgglnntﬂ? 1ody in
t he chanfiektiof toflthr tesnéreorolequld dréo pfregeent éheafof .t Agused ipleat @ maktilbpdyid
st ai ni ng, ockt i r rot ein i n.additi.onal
channel s“%of % Icu%r?leélggrﬁcaelogn%If%nOtRérh%Ilh eWheI? lﬁondlm%? 1%“32% emvl\faﬁJ angﬁsr eci ate
t hat t hi sotproﬂﬁaddur;mrtforﬁthedmﬂwuimg;unleg]atetwsecaamepmge ths ntodcelels edulmhtyas

"fluorescenc s.on or "FMJ', stain . lls with e r.essi.on greater
than 1 ho OBPIopAHSAR et B ol B arEheshh Aol Brctiie rESRUER L O o
ant i body using the FMD staining procedure described above are herein
defined as "positive" (i.e."+"). As defigned herein there are various
popul ations of cells broadly defined as "positive." First, cells with | ow
expression (i.e. "lo") are generally defined as those cells with observed
expressi on above the 95th percentile determ ned using FMO staining with an
i sotype control ant| body and W|th| n one standard deV| at| on of the 95th

o o o - o,



[ 0081] For the purposes of the instant disclosure the ternms "binding agent,
"bi ndi ng nol ecul e" and "binding entity" are synonynous unl ess otherw se

di ct at ed W9 20i7visw2sst ance and nmay be used i nterchangeabl yCTius2athes@ont ext of
the instant invention the binding agent binds, interacts, recognizes,
reacts, or otherwi se preferably associates with a selected nmarker on a
defined cell or cell subpopul ation. Exenpl ary binding agents can i ncl ude,
but are not limted to, an anti body or fragnent thereof, an antigen, an

apt amer , "Rlaqpie) eliminage preptieanads anpAdesiab RNy effe&t offhemelepule.¢tg Mpigiisspt or |
enzyne, enmyiR®f idlalid Qth e@&zsydir@d@a&%a EAR Eninklof8PEErma@uRER S EidRes, aghectin, a
fatty acid or lipid and a sacchari de. For exanple, in a selected
enbodlneﬁ@ﬂﬁlébﬁbﬁﬁm@WéEﬁlRﬁiﬁﬁﬂégﬁﬁﬁmn&y(éﬁﬁbrlse t he hemaggl uti nin
protein ﬂf096]°’as | BSuskl HUBIn0 %oé&"' n\gllléﬁgls&{ BUIRRbe Lpﬁgﬁﬂwtl&@ nfawA%E that
particularly preferre enbo the bi nding agen r entity conprises an
ant i body twy pdlyrawghteMesxmeiﬁsegifated[smzquﬁhem wl@mohtxm@ll'yealugnetdmdtcemmrédaratq body"
is used i - - i fi bodi es,
manoc! onieriiaF B APREPhaP ARG B0HsSRGR i e Bent RALERS PO DGR J00
antibodiesmﬂyﬁommbmnﬂﬁ%hy99%odubede@nﬁﬂw@¢aﬁswtmnmr%hn@Q%sﬁtmuhmksmﬁslf|c
ant i bodi speci.fi.c antl nonova nt tival ent

ant! bodi a8 <R (o o0 PO BB TObR R T e i e,
pri mat i zegucant axtﬂbdlfemtloEaWﬂﬂqrrm%m squdncahonolbgyagepaicss ars hogblegcinéien FvFcs

any. ot hel oD Gar et ulr 8 ATPb o g ofes Hed Sty GEREy e i 1

the desi g dnolagicsiabr 2 ehabt\Wotryidéritic. ,Théraahkegubataﬁtmyaabm@ng@fs tufagltd"lg) In a
broader sense, the antibodi es of the present inventlon inclu

i munog! SHUPICHS Al Bl l%as%t Ao 2 Hﬁ%ﬁﬁé%d@%ﬂ@afru 4 legste VA deTitisal s At lgasa?%

i munogl efRpdidan H&h@@gﬁme ubn&s ean%'tl@ecééhl%gfuﬁcﬂ@ﬁal caRtiAbMeRN: @tibgen bi nding
site, where these % not be fused to anot her

ool BRI - oM ITRB! G4, isen bR &the o oReoTisgidn or
fragment (hef8Ofindidats i@the pBSpQPiab b&ﬁﬂm’e@a %ﬁ&cg%tﬂ'a 1660 Requhie terns
ant i body and ant1 bodi es sp eC|F|ca l'y 1 nclude Fc variants, |néiud|ng ful

| engt h aiflentiyde e@fﬁme\&%@lﬂ?mﬁt orlﬂ@%:egWﬁVmSJréé%ﬁpwnwgd@m @ghm@reneqr

[ 1 QNN bRk AflmosPRERRRR) do¥, REARY Lok qgo{apm s8R MindRor 3BBRP0.360 fhnfnS! due
modi fi cation and fused to an i mmunol gi ca active fragment

i munog! edidtdsiduey (0@83Jheavyws éﬂhtwbmewarwtbllreeglen of dnequiibadys” Inrted @meext «zf amhiad
portion g aptj ni.-zed and
Cpec 1 i seBelaG Bl Rt Rl g SR bl Ry b AR 0P ES
polypeptadés§mmhaawb@ewékhs$Mﬁmaméysmnbpm@mmxmpmbbquMQahrmmmbmrwhﬂeboth

fronlcon uous and noncon us anln aci ds xt apose
tertlary}?gW8Pﬁﬁ ‘ﬂgagw‘P&PrmOEﬁPP%%%@Vg%@ﬁﬁa“??o e%ﬂ?l%@%ﬁgm ﬁﬁﬁgya0|ds
are typi a@hisythat e\t/@permde semoasncasr othehn opttheigtallgried gsuchviisyas piepiat TP §ror ned by

tertiary are_ t plc ally [ ost upon protein denatuyring n epitope
typi cal | PESREMIAEE Gt Bab feighs i abPE" GRRSHRY ot aee S SrefEruBB o no
aci ds i niedst80iofl 9 p& et ka’dlherﬁ@ e 0ty Brh bie pre fida1 ¢ aSI@@GQif péz@dnk Yequdrae idekiidy lopd
artisan will appreciate the term epitope includes any pr.ot ei n_det erm nant

capabl e B’Pres(ﬁéc .9? PECHI SRAURRFCH NG qfﬁfﬁ&nﬁzg%&ﬁfmlh restduE PREHINs PEE DRt or
ot her wi sgichiitallifer byn@GnWirédfivaakiRbaeidlseostiE@bhopi ¢ determ nants general ly
consi st of chemi cal'ly active surface groupi ngs of nol ecul es such as am no
aci ds or [Q982bohyRRteienagen @Uyﬁrwl@wéﬂ@rgsnwr BPIIPRERRsIoA theypresaridnigpién danc
three di gROSHPARLHAUSTH AicABARAE TR ShisCRomaSp et FiafiPRECLTiGiGhar ge
characteristics. Additionally an epitope may be %lnear or” conf ormati onal
In a |inemusesntershangeahly hgpinahéraferh mmt ssqueicd simdardy betyrebatomepindes ke pr ot ei n
and the bk eLAGKIHALTALAGHGulet YAl TR P I ARLIRP AR AER i bR} Y 8l ong the
primary amno acid sequence of the protein. I'm a confornational” epitope,
t he poi nt@npmfrmg au)esia'wtih@mclmcqwcawhlgbsanam:iaﬂigne&icfmdmtrmcschjesmpmsbmewmam ein
ggahsgae Ae ('F@I?V%Een%’?oes‘jg)%G@&%d?&éaoriﬁﬁes%ﬂﬁenﬁgO{SJhcecru 1el190 ‘e‘}s%rge bésg%ﬂm%%&}fa“ ve
then the molecules are identical at that position; when the equlvalent site occupied by the same or

a similar amino acid residue (e.g., similar in steric and/or electronic nature), then the molecules
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nucl ei ¢ aci ds which have been nodified through standard nol ecul ar bi ol ogy
nmet hodol ogy or chemcally, for exanple but not limted to by techni ques
such as wwDQuiza3msvi on, | abeling (a flourophore), pegyl &Cirars2011/050451
(derivatization with pol yethylene glycol) or addition of other nolecules.

[ 0085] The term "functional derivative" and "m netic" are used

i nterchangeably, and refer to conpounds that possess a biological activity
(either functional or structural) that is substantially simlar to a

bi ol ogi c&" tedefeired (p ashomplogat(sifylag at thefnogitipe FHresyRR aha parcegtage plinct i onal
deri vat i ¥emoldB@sit@hy fob ehtit) ks 484 F¥BEdVE theShuhPbefddit Q o Beliddenihde
fragments, variants, “anal ogues or chem cal derivatives of a nolecule.

[ 0086] As atide PRet@lsshared/ay the aempaigd s§qveaesy énteguange whish isy moslagast odaoonr

po! ypept hgxﬁolo%ﬁ.\fseglﬁrets Qs R .lef‘%%;énﬁgf hgﬁ% ref@Pa't%Fl@d%ttﬁaQ?%ﬁﬁénu if&ry 1n
primary, secondary, or tertiary structure, as conpared to a rererence

pol ynucl ewpuente obthe prisgniepitlicaiéon. r especti vely (e.g., as conpared to a
wild-typ ynu i.de. o peptj.de). “vari ".of an antjbody for
exanple,ﬁ¥§9Leaﬁ$J%%&b%%3#£F%%é¥ﬁ§B%gU?%I?ﬁ%%t%ﬁ ﬁg%?9"§?ﬁppgﬁgbﬁngtructure
and f unctdfano aey ljving evgarien whehvanr beamiminiet@d sy ddiyedphdrmbocutial birmgbsittotd a
sel ected tigen or a.fragnment. thereof yet..has an tered bi qchem cal

o fect - pBBs PR Biveflion et TP eih P e FESRR R A are] Sotr Padte B8 anot her
mol ecul eiricfudbnbii isndteienited so, havenss udrshivminiadlnhals, Sorkdrasle Sél-Mahdir@Bnagds i1 f both
mol ecul es_possess a sinilgk biolggic%! activity. Thus, grovi ed that two
nnlecule§mg&§98§@m3€§VWFP r apep pr onkey RAGIes A YRLply s1cB@s Gy shiee: as t hat

termis yuedoh@hid Rorgdedbnicktid fuBjesiks kutbhlad d6gsQind ORE 18ordidi§ afla8GHI&SEngIOt found
in the other, or if the seauence_of am ng_ acid residues is not identical.

[ 0088] A FqUERly sictes mige. Ltsand guinpapiss andyibg ke -t Bheyteimpgoe gotdspote 8 pttigileius

pol ypept hekeorQex. NEig) bt 81 SMBSETE subfects NG W la8 feldlses, WhERETRAL 8r Rhalel 8E
exanpl e, a transnmenmbrane protein nmay conprise constructs that only include

the ext r Bt@pdiode caved: rﬁleé“i"m‘s'éhlﬁe%%%hﬁq igrludasdivgforsanisnp sysegidlettot o t he

i nstant L oght B iR Slies 4 300, %1iRlosAE bR [iMAS1 FB%duPRluk g any

i mrunor eactive or immunologically active portion of a sélected marker.

[ 0089] Anspeariahiey” Eapmplene] sebia¢teinslydhhasans, dnge.keets, do/snasaiit andoniea fistuding a

mol ecul etr%s@”i@{ e%i@s ﬁ&é”c%& %n:[h(am?l{n tclmﬁlralst’ Q&i '%@B—'hgrﬁamkﬁﬁws?ar@usé a fr ?g”F”t
t her eof . used herein, a nolecule 1's said to be a "chem cal derivative

of anot hererghgaablydewhreincludesed nea¢tngesaddi, aomals, slvkps nel-hunpngtrinegesnot

nor TR ) B S oGP PR 50 ISR L Rl
al t er nat rabeitsy cales ngbism-rhinemable xuohiak yhickens, lagnphibians, reptiles etc. In one embodiment,
the subject is human. In another embodiment, the subject is an experimental animal or animal
substitute as a disease model.
[0094] The term "effective amount" as used herein refers to the amount of an agent and/or a
pharmaceutical composition required to retard, reduce or ameliorate at least one symptom of the
disease or disorder. For example, an effective amount of a potential drug compound is the
amount of required to reduce the rate of growth of tumor initiating cells implanted in a test
animal. Thus, an effective amount is also the amount sufficient to prevent the development of a
disease symptom, or to reduce a symptom or reduce the rate of symptom progression.

LR NS

[0095] The terms “malignancy,” “neoplasia” and “cancer” are used interchangeably herein
and refer to diseases or disorders that are characterized by uncontrolled, hyperproliferative or
abnormal growth or metastasis of cells. In other aspects the term is also intended to include any
disease of an organ or tissue (e.g., colorectal, pancreatic, breast, etc.) in mammals characterized
by poorly controlled or uncontrolled multiplication of normal or abnormal cells in that tissue and

its effect on the body as a whole. Disorders within the scope of the definition comprise benign
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nol ecul e, elimnate or attenuate any undesirable side effect of the

nol ecul e, etc. Mieties capable of nediating such effects are disclosed in
Rem ngt orwe 2Phezi3mmoeut i cal Sci ences, 18th edition, A RPCEASa@NO504Ed. |
MackPubl ., Easton, Pa. (1990). [0090] As used herein, "honol ogous"”, when
used to describe a polynucleotide, indicates that two pol ynucl eoti des, or
desi gnat ed sequences thereof, when optinmally aligned and conpared, are
identical, with appropriate nucleotide insertions or deletions, in at |east
70% of t REPPHRSER<lybRlandas; hypsipkasiay a5 Ve hisdiserl s P90 v ise osastalip arowd & 45y 6ther abl y

at | east @@HnalhsiRe 937 Aopldlfis Mheath ﬁx@@ede TREpit a0} rdQRROf caffer.
"honol ogous” as used herein also refers to honology with respect to

st ruct ur 0080/ orAf e herein, thier "redigpient’ it moss efieredresmins by Glyre wegpaences ar e
honol ogs .ji fic4 B ke At t oy 202 ] t ty; 0% at t 80%
at Ieastcgdgb gﬁm éagg Sggg?ﬁéH?F%%@%méﬁq?%§@$m§§@#|%%ﬁ%%%ﬁﬁ?gb$&§ﬁﬁ1east
99% i dentdlapa¢-freaThravivar progrssshomt fzaetsieviivalartdarvetal gonvsval. raafodres wap tosdefinehdes t hat
are at | %, 95094 | I o B east 97% i tical.or. at
S i AT L s S N B L e O D B

i n di ff etheripy speciremed [O00 b Asrapsedalhesfective. t he term "substanti a
simlarityn.-4n the context,of, polypepti.de sequences, indicates that the
poIypeptP%Q7Lonpr%%ﬁggﬁmggaﬁgwggiéﬁ?ﬁm fa$E§g?£§3@€®@a§8H@%CPGB ty to a

r ef er encend@guesttes ued (dtQk6 puapos80LdiagiosiBp Yaipeqs endisoride M prefered® t he

ref erence sequence, or most preferably 90% ). dentity over, a conparison

wi ndow o?mg‘bcg’ﬂ?mﬁg‘-e f5gneshie n&@]ag cprag "St?r&g’énd("éﬁ agent aysopialed Wil A TFRYKE chai n
var i abl eokrghenligftingRxamnlédFdyasnostio a%dih% in@ideatib&ficsadnitiBedyedgtheROBIENCES,

"substantial simlarity" further includes conservative substitutions of
am no acPYer Preipins, including Bisssopiygatrd o dstcciahie iagenty As pyse hgieing Bre ferdlecond

pol ypept i gesctabRlagtasi@ort & r Rty MeRcRERLIPESdnlHesubBYn Nty NOr e
conservative substitutions. The term "substantial identity" neans that two

pept i de deefidwcRsaYWrERPdaloeY Areilble & ongiaé skill s aus Noy linpéngsegplanef GAP or
BESTFI T H@téd?&léjfgeﬁt%' lof re @ﬂl?er‘f’@dl&gfg§ incﬁlggﬁges,aﬂudr@s@éltt ta@?, rggfersﬁﬁ&rﬂs,ﬁ)‘?quence

identity, preferably a east or ercent sequerice identity, nore

pr ef er abraicatotdpeashs G5fopbheishy "Gegpastivegentdamaping agant'rapd Erepertay” or ‘gepopier cent
sequence o%ﬁray b S@IWAM B&! hay 6 &%@m&msn%egsghug}é@s &Hérms'egr&%atmy%n@szt.e not

i dentica e conservative am no ac sti1tutions.

[ 0092] Det(9P8li natAsomcdhertiontbt sy "ofatinkeingedm prayentpyl thempgriedesn apfl/ot he present
i nventio e i rtai ill artisan. The.terns
o] bokatde BigfAahd 1 ARCHE QBRI o finRbilck SRl Ras  IHRITS -
and r ef enssodigedeguonp@omian pralifetayiob of celle suchwoinp &pekagde, arandzet ween t wo

nucl ei ¢ L.d nol ecul . .Ho ogy, and .i dentity,can each be determ ned. by
conparingﬁg%posiEVgﬁ?ﬁﬁmgég%EEg%J@H@E“ﬁﬂﬁbﬁn% ﬁm%%°%¥i%ﬁ&ﬁgﬂﬁPC%%¥ﬁ§§bs of
conpar i shdrein\dherefano egplacah@ndf the phirinaceutitnl threpdivhasisaliscERELIRNER fntd 5
occupi ed the sapme base or .am no acid, then the nplecules are identical
ot Cthar - it P oG Die o s Mot St e Bk by ety
simlar asmhpRitiofd d ardesied Yie. (Ehe@GompSiidk bedhe pRes&i BfveftioARa B adehifslefed by C
nature), then the nolecules can ge referred to as honol ogous (simlar) at
that posfiY BROPEXPFRLSY RN sults 1pan elésoting Eeagne ohide s4y9csi m 1 arity or

i denti tyrooed@r s tre phrakddnphrt@BraPidntifSur DS "Qimintlendd Safdnte@4ilyShfidedr am no
acids at positions shared by the conmpared sequences. A sequénce which is

"unr el at BIeingreansygpden ohtsingbaionoer Bgn prigrgl ardepicrhadminisietiany usueloligh
pr ef er ablive |i&$ Snd HRddoWathslR i YonMdulvého 8 € MERGScuRE, hiBr @8 S thecal,
application. [0093] As used herein, the terns "subject” or "patient” my be
used i nt efrevrafripakb|igtragapsular, intraorbital, intracardiac, intradermal, intraperitoneal,
transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal,
intracerebrospinal, and intrasternal injection and infusion. The phrases "systemic
administration,” "administered systemically"”, "peripheral administration" and "administered
peripherally” as used herein mean the administration of the pharmaceutical compositions of the

present invention comprising pyrazoloanthrones and optionally other agents or material other
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refer to any living organi smwhich can be adm ni stered any derived

phar maceuti cal conpositions of the present invention and in which cancer or
a prolifeavatowd3dissor der can occur. The term i ncl udes, PaT/US0INOE0451 mit ed
to, humans, non-human animals, for exanple non-human primtes such as

chi npanzees and ot her apes and nonkey species; farmanimals such as cattle,
sheep, pigs, goats and horses, domestic subjects such as dogs and cats,

| aborat ory ani mal s i ncl udi ng rodents such as mce, rats and QU|nea pi gs,

and the HiRéreeqpidnte diereplacriets supBt wethahf e1ies fganapds pstcaeand. fiius ~adul t

and newb@yicstblh@obismafd Y hk@%r(fc@isélssﬁﬁ,exéﬂﬂﬂé hebcuiib&is @iminpiwalis,. are
i nt ended to be covered. The term "subject” also includes |iving organisns

suscept i H080tlo cBahase rRhagracaytisalhscceniziieds eaplgedderin  refesieltsed, but not
limted tQnpduliOHARAHs, Joﬂ!p%sxi%&%cérfdy&%éag@fon%%(Wh%ﬁe QiR £65orisbgiqude
humans dogs, cats, cows, goats, and mce, Including transgenic species The
t er m " nomepigadvdeamenmarighlegpiise froepntagith W ipabsof haman bejagh anAeeimskangeabl y
herein i %Hggngl n primates,
(parti culglgtbw%ﬁce%% %%Eﬁfrg%%tsn?ﬁ’ aélgr epr,es 0og, ro eﬁ%%% pifdk &0 thglggr rat),

gui nea pp@nmgtsata;e itlga reg@nable bdiefivgsk retoms, and non- marrmal s such as

chi ckens hi e ne. embo he subject IS
hurman. LOO‘?H%,[ hgir‘ %{)ase ;erarx%a%elft%gl?y acg@pta le carrr%ngse%e(g ﬁererzrl% I a S aam mal  or

ani mal spmmacteun@lla&cc&pdblsaameelarmckebosu[oﬁi(wwc}hw}e sucefema'lelﬁfdeﬂ:tsmhdefxlwmunt " as
used her Lefe tto t he armuntl to an a?ent aBd/ or ﬁr maceut i cal
conposi t ‘J)‘f?“ SR PR SN B RS g TR el 8}%?{%1‘“&“ BR0PTI8Rd sy pt om
of the dimgssgears fdnsaicdegan, drortxafHedodgdito efoftteebtguﬁ; oa peribt oothe Bodyot ent i al

drug co nd | s the anount of re |re t.0 reduc at owt h of
tunor in f“iti!‘eﬁam?é “E‘é"ﬁie a‘?CﬁiﬁfP‘élﬁtlédh‘i ‘?8%‘{1% &9{1‘9?& & Othg “é%f?fé‘“c"tt? e
amount i ghedbsfuldide, RTPYMogsUlly ingitent to prevent the deveI opnent of a

di sease synptom or to re uce a synpt om or reduce the rate of syrrptom
progression. [0095] The terns "nmalignancy,"” "neoplasia"” and "cancer" are
used inter q{;}angqagwgége;r&h@n@ggj] JuhBulatiOnsdi seases or disorders that are
characteri zed by uncontrolled proliferative or abnormal growth or

met ast as{®18d] ce[FIIpéftlc“r‘lﬁrliotnﬁ@rre‘é§1ﬁg‘&l@eﬂth@eﬂJECIS‘PﬁtF@%ﬂ%@r?weérﬁ@é to include
any di Seﬁﬁﬁtlﬁgm@l{‘ cﬁ’z[r&@é}lzgtrlont Eﬁﬁ:‘l’lﬁleﬁt%nglor isGI S (ﬁcﬁe%ectl@ﬂnﬁfnﬁﬁgﬁlﬁatmg ERst,
etc.) in mammal s ‘characterized by poorly controll'ed or “incontr ol d

mul ti pl i CHE).dwmefpernsiuating eetls O and fungos progenifpr ekt(TPiogkthewughtheinpeel @ff ect on
e D00y o ARy o hARLASHBintiL0 L AGUARIRE. Wit AEI WOLIEALGOP T o€
beni gn neopl asns, dysplasias y erplasias as wel neopl asns show ng
met ast at tal grahgnn each elithe aﬁolhmcnttqnadlea‘lkﬂuhmphbnenSI arkmerigenid ewlgnpiteaki as whi ch

often precede a e(pl sod recurrence of ca&ce 0961]nA%s used .herein, the
CSSEer ten Qa1nd, as suc are {;ets%ons € 1or tumaor %roB/ fenance astast and
term"refrac I’S” most &t ér m ne YRR BEPERE 1 i ni cal

endpoi nt recmglcc; ngsqﬁomlg, thexismntievhndum alldvarsuﬂf cetlesln@psleuomxd Bnidedified

di sease-fr rvival rogressjon-fr rvival
ona aver it Shuighb et ot n SRRTE0 i Bt Yyt RO R B OB RS ST 1er apy
i's that accpaitingmér dnaslimialigckhése cathireMielpcritkaponte cffectide iagig@pyntsweh t hat
t he thera eterm ne not t her apeﬁtl cal I%/Sef f eg%qe . [0097] As

used herg e’Etﬁ’g ﬁiﬂl”eé%%fdd‘éﬁ“&dﬁ%f‘ﬁ‘% Igduntesard dacse gells or i cul e,

conpou ndsub?Blﬂflzﬁfon§ Wkt BNmeomdREI G Earl Re@ fREEVRBSSn Mdyed iBgARRARG Al BicapASe of
di sor der referred enbodi ments the di agnostic agent shall conprise a

bi ndi ng é@’e‘#ﬁ’el%@%}&@‘éﬂ’é&?s\m WRNtEY peysh erpeutiotiagsts ARFHIIPS Pt tha gURPKANPT 85 of

di agnostnglégg@;cglmoqz@gegggcﬁﬁyg@@gbgg anti body fragnents, or other
proteins, including those conjugated to a detectable agent. As used herein,

the ter m00de4lectithas begsedsmongiratedriorhipadeand hematgpoietis disepsenms hieracky ofcshpound
and/or s to one of
skill i nH%’ﬂ%@gg?Mﬁﬂﬁ%i ?rsrgtﬁ% ‘ﬁg&’%?é}%ﬁ %gl ﬁoggga P ggaég%gs&gir&sr eporter

mol ecul edifferent prdbfedyies and dlﬁfmeety@enp()@a{g& Mgmsmﬁcmw;aass'llusmted adiloi §5t opes

As set Tg Jl%pnﬁ{i@iesﬂsd;tgg @sﬂ%‘%ﬁé e losed'h@EegA ﬁggﬁgﬁl@%gg Gis i t;i}Fn%FS

re orter ecu are equil va angea unl ess
ot her W sehelk cliead @dstsbgigrdmmedufferentmtlon capacity and the ability to engage these

differentiation programs, tumor perpetuating cells (i.e. CSC) lie at the top of the cellular
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[ 0098] As used herein, the term"treating" includes preventing the
progressi on and/ or reducing or reversing at |east one adverse effect or
synpt om ovoa003disvi on, di sease or di sorder associ at ed wCThiSeenappr4spri at e
proliferation of cells such as in, for exanple, cancer. [0099] As used
herein, the terns "adm nistering” and "introduci ng" are used

i nterchangeably herein and refer to the placement of the pharnmaceutical

conpositions as di scl gsed herein.into a subject by a nethod or route which
resul ts M§rasghy iR gacen gr?‘?%ee?Fl 1 S tg%@f‘%ﬁ”&%“ﬁﬁ@%‘ﬁ%?%ﬂ%%ﬂ lIs.0¥KFdsi ti ons

at a destungsl pﬁjgmtorw@ KRB QNS cidfacteiStidR! @SN the hHBND sORrGEN abe
adm ni stered Eroprl ate route which results in an effective

t r eat manflem‘i’ﬁsfrﬁéd Ehf’fj”é gansplygativo|of HefinsA pad ighly puribstkelal  admi ni strati on”

and " adnidoigsjer e ﬁ@&lelmﬁglﬁhw @&oy&%nhgwr& IBANR eHRAGRsHoth tumor
adm ni strati on other than ent eral and topi cal adm nistration, usually by

i nj ect i oRCIPRHING ﬁelﬂwééughw rrplifarativg Wifloaplioé?mtof erlls. avhietoiaecthar genesatlyscul ar |
intraart %Ihﬁ' se a uﬂfqﬁ@gﬁgaﬁlatmh raltJ @\{elfa)%)'o?wb@ﬁ(’tu&&torr gtﬁ %ﬁlre é)th%EJs%?EIQ' t al '

i ntracardiac, intrader Intraperitoneal, transtra cut aneous,
subcut i cirsant dijoitsnaahe o tamor mlzm:lalpsgl bells and ervesrathmaild areientivaspiandl |,

' ntracer g@t é Béeﬁ terc eAbW }Ee Irleégﬁyers% ) ﬁ(,‘é d?lrér ﬁ‘grg 'IIPIggUi%Iﬂ%rt] theThe phr ases
S tem "pRer

systenlc nlnl m ni stered system cal
~adm ni st C(anpleial'y raraphtulatd mercpmpemmdl qiemmqmelisad)dxsyxhg azsthmszetdmblemﬁlhnvafrean t he
adm ni str maceuyt i cal ons of.the present invention
compri o MRS e e RABHER S SR e Per Do 0SBt TRET 1B ot her
than di r eeddght niied)of tovenoeetsdlisongidwells Ay8illedissused inadre déaiebdlers t he

' sn1and ot her I|ke

ani mal ' s_system and, thu i.S bject. to net abol |
process e Hudrpsgpncgsagtivated Ce@ ayens &U%Lcﬁ dsigg apnioRriafegeql sprface sty AEIBREase

" phar mac gihog & nkmata@%am@hbm thrSoredn Is@%)@gulmﬂfne(mg% pﬁ@tfypﬂuet & 18R0% Part,
conmpounds, rraterl al s, corrp05| tions osa ch are, withi

the scop iisfabdifyiedliscaminag by ssle, Ce%mnflzsbmpspg?e“aé'ee fi?flbéf'éh?'é%ét Wit h the

tissues afo106MaNUHR RIS BB it Had &e%l‘ié%@ﬂhat%ﬁw Vel duhtlefsidl Yighly! i tation,
all ergi c response, or ot her probl em or conplication, commensuraté with a

r easonabP@IfsErIEres el aiR tanspiagted o 1mpqq¢@mamra&eé mighiieheiwd] jterper ggowth
accept ablye, Gk BinspRat. YRRAVACLAIKR pIBAQSTIC subpopulations the TProg generated

tumors do not completely reflect the parental tumor in phenotypic cell heterogeneity and/or are
demonstrably inefficient at reinitiating serial tumorigenesis in subsequent transplants. In
contrast, TPC (or CSC) 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
fue] heterogeneous tumor growth upon serial transplantation at low cell numbers. Other common
approaches to characterize TPC involve morphology and examination of cell surface markers,
demonstration of differential proliferation/differentiation capacity in vitro using colony forming
cell assays, transcriptional profiling, and characterization of drug resistance, although marker
expression may change with culture conditions and with cell line passage in vitro.

[00107]  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
their ability to self-renew indefinitely while maintaining the capacity for multilineage
differentiation. Tumor perpetuating cells are thus capable of generating both tumorigenic
progeny (i.e., tumor initiating cells: TPC and TProg) and non-tumorigenic (NTG) progeny. As

defined above a non-tumorigenic cell refers to a tumor cell that arises from tumor initiating cells,
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pharmaceutically acceptable material, conposition or vehicle, such as a
liquid or solid filler, diluent, excipient, solvent or encapsul ating

mat eri al ,worro/osez80i n carrying or transporting the subj @CT/Usgeniso4sr om one
organ, or portion of the body, to another organ, or portion of the body.
Each carrier nust be "acceptable” in the sense of being conpatible with the
other ingredients of the formulation, or be biologically inert.

| V. Tunorigenic cell and cell subpo ul ati ons [00103]In particularly

pr ef er r e§eitBORAHEHE R VE e ppaste it seﬁmm U FRNG5RB Heds§raegheophldneages of

identifi aaidreas (RAIRbAGLK D tdAb. FkpeSREAARTRIG RNFLPE inchS@leadirGRoREibly
respectively, tunor initiating cells (TI C), tunor perpetuating cel I s (TPC
and t unpFOTBREJERPISGR Mics) §y§n WhER Bepspleped igfcesheclhavliersuse of sel ect ed mar ker
or mar ke{oiaRbi Nk kafSsARe BElnst Al ilkIRGHLiProg W di! c%ég&fz%dtaptum?m%%ﬁgr stem
cell parad| gm eac af orement i oned c&l | sub popul ations are

t unor i genélls dup toathejr barited alnlntylt(egeslenateeumemn ard, TEogsurchrogeay of TBS puhatbl e for
tunor gr i CUuRr t he
N A s S N

opt i onal kaendrethe Egampleobalaw Wamgetlys 04y ﬁrthefreledmtldetdummearl}yqumsr pmglem;tba@dals of

cancer. ccountl n el im e e.cells ar kel y
critical AI?TI?) a !ﬁ]ateat acriPve %Cr?(li;lls g‘%ﬁ’teagﬁ%{]\?}ﬁlea&ﬁénﬁ IStfngglsv%lrblyéJt eno@fpedl ver se
neopl asi &.g. a@lltshnfzs:emwlaamj ahdnelffereﬁedabscm‘ns terecaptinie ambt ceﬂlabcmaad.linal frons,

al one or | can b ffecti ) | oyed i cut'cal
resear ch S%}E?d’? r@é?ch rﬂ‘ff%fﬁ?ce§l :%f’ ﬁe{ﬁt @dmﬂﬁ%uq%%lly?'ﬁg}h%gﬁi tﬁ?:t ﬂ!ﬂeg rgets
opti m Zedrefg@ﬁerilbeleﬁ;lt@m&:&ﬁls&ﬁhl@ redd@it@ing @iim@f whei@ansplaaed iJow EIC/IMEEELM
cells. [00 04 Afa&)as been denonstrated for blood and henat O(F)OI etic

di seases AGYRCHP; ctehq frederpgeRaiin ol g RN NeRH S @RING e unor s

wher ei n ﬁlr@é&r@ﬁmtﬁu@ﬂ'@fs lcgdslals@%@@mutva&ua@m@mnm%g@olsmiti‘oﬂg et oPfaRl 1 feration
and differentiatjon potential. Mre specifically, as illustrated in FIG

19, cel | Oppar-ZeingRE renewp aeprpilifiss nermal atrbutest e semsellvanddheraselenbesampor t

T o o o e g L D Sh Ll sl tomer o1

pr ogr ans Magsyafesinglernadeniand. g wakbbd showp ingd e@g@pplpq @IQ&’{ agerfabjeefio of t he

cel lul ar

char act eﬁegﬂtnf%g&ggy|r%€?ﬁ%{;&gErﬁpé;ghﬁ&dgﬁglﬁgca@%%%%o%{agSg%le??%lrhq%%amf s exhi bit

simlar tRAPAct MprstgensallymilRtigre there dsndrigeyictrolagelly mperppioseest dulmbes oat ed by

S NP eSS tRdr AN At UL RO RS R L OGS 2

t unor pefp€tdaatddrglicelg ﬁbrahldstmtgmayelmodieha‘ile& hetmaz@cmammcllsp)ﬂmgmmpme theel | s,

which to her ene al | uni.gue .subpo 1-40% of
o bulk & et b SN ep PIREN TR udua R REPRER Tk et paibed (et or o

t unor petigédnedtd lmlh dneahlkSumaxd ac@ucek r@icﬁemmefemmgbﬂlsenm wiall&aly tabcmory be

used i nt erchangeabl r}ierselﬁy Cdleﬁ?{jfro Pro in that they

can corrpfeéisg‘flvglc%‘evﬁ rép’ﬁ@] cori6Y tPi“b © fptef profiferatiog TErog4 Q PR wi t hi n

a tunor aad tdiﬁk&f&elﬂlpbpuffﬂtfbﬂd Eethtr; TROGE) expaacthtdchascetisahl aiiedhdyy seri al
transplantation (two or nore passages through mce) of |ow nunbers of
i sol at ed™¢&Vely chotorgsisipnt B%C%V‘SE Y?WFSn%‘Fg a%j‘éf’rﬁ?sled Farjon of multi-drug
f1 uor escengRn@ctdnyhe, SBhhced PNA Rgait E@@ﬁhsﬁ@ laR@ariPRopRTit ploifkelThessur f ace
markers is a reliable nethod to isolate hi Fﬁéﬁen“ ched tunor cell

¥

subpopul BIPYHES: cahFIepiFhiceyyibwa e drag oleasse ggonstitts ajkeyregssn fpr he ¢ o

di scri m pate &%&W@o@oﬂﬁkl?reﬁﬁlle}ltsreﬁﬂlgnsctl)‘éme ©fio- &8 bSndfit f&-mAPHBLSRL S,
etc.). [00106] Usi ng such techniques it has been shown that when | ow cell
nunber s ®iith hﬁ‘gﬁpa}i stage neoplasia; i.e. the failure to adequately target and eradicate those cells that

fuel continued tumor growth and recurrence (i.e. TPC or CSC). The ability to identify,
characterize and separate or enrich these distinct cell subpopulations as disclosed herein is
critical in understanding tumor etiology and subsequently identifying novel compounds or
modulators that may form the basis for more effective therapeutic treatments.

[00110] As explained in more detail below, virtually all colorectal, pancreatic, non-small cell
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purified TProg cells are transplanted into i munoconprom sed m ce they can
fuel tunmor growh in a primary transplant. However, unlike purified TPC
subpopul avpenp/B380 TPr og generated tunors do not conpl erelryuse@flosest t he
parental tunmor in phenotypic cell heterogeneity and/or are denonstrably
inefficient at reinitiating serial tunorigenesis in subsequent transpl ants.
In contrast, TPC (or CSC) subpopul ations conpletely reconstitute the

cel lul ar heterogenel ty of parental tumors and can efficiently initiate
tunors whes carsef #d|iple-gegative Breash dimar splbspraR A dCDFHUED34 prssBusstkeseneagkersy t he

art will 11eqReNkERy Nalnadyideluhial Eéllvs‘ﬁblﬂdp fafbRN ShrpPehn l@hJ %Qe@agcow{eeg,

t hough both may be tunor generatl ng In primary transplants, he uni que
ability &fat ﬂTP@lSﬂQS@ﬁé"ﬁﬁéMJalPCy’xM@l@TFTQ&@M@@@P?@WFBW%WVQWM@S fsvpon seri al
transpl a i

char aot oenty i Ah BN EE kg AIRA o T o SO RR ARSI . .
mar ker s, poedasioss. r&tﬁmmm udm‘iefparte;ntarlaIprqﬁﬂm:khefrépamemrdomphmeg ecvibneemi on

capaci ty in vitro using h N cr|

rof i 11 gt e e B OaeT al PRI S Ae SrBPE AR o i e NG

expr essi beemwpaneoiangerswbisistiagih pare of OD6'T CDBM*a(HDbGM ztnld GEoL™ dellneTigagsage in

per pot uat ergeeepraue Al g’ CB KBRS e Mot Sdhod &y hes®ne 1"

hi er ar chlifityit® gmrartratl)tmhsspm4+mwrceﬂﬁz&ﬁhlra/urdeﬁeltcnadc@w faell camabrbiviy t o
self-renew i ndefinitely whi I,ﬁﬁrral ntai nj ng. the caEam ty for multilineage

di f f er enfiregh gerial "ifﬁ‘i*FB}a“BE?fb &% favy cembined with the phservapaydha ﬂ&ﬁceéjé}’{é’f‘ i ng
bot h turr@)rabgam(pconglaaﬂwgeﬁéra@ hetefddBRoud inblsatpbR Seralirdipladiieor@Bindder og) and
non-t unor i genl c (NT ? progeny. As defined above a non- {Jurmrl geni c cell
refers t&olant iGHBING €€ Pot%rﬁla{ aat% Dotz dorpengrag CPeficie bt mdg)rca@nvnsvmem does

not it sechsparesbhracis@RaGI YuphBriSBt hiyfoRREWHAL cHser BEL1+dIschels qgeneous
lineages of tunor cells that conprise a tunor. Experinentally, NIG cells

ar e i ncapaghersaff GR4sr 5&1}@14 bFD6Geosats mathtrestrinted prolifejagien capoeity anfeptential.

transpl a in C r f

di scl gsuwgqgl‘[]Pr oﬁfé ’Zé%ll l(s%g‘lmélgit{ gqg)lgrl 7 tﬁgmﬁkﬁéﬂo%v? ?%{%?Ong fo@ﬁ?gsﬁ(g&tgg
their |i nhon@dltablretdiumd abdityerasnertie GRA%opscelln laye exprestion ofCRPZA wopgerile of TPC
and are L i I g cell

i vi of onby PR EBR8 LBaP o Ml fepEE el Ll BB RIS O ¢y
further beputlitien dedhdssbme earduyl prazlrfmntvp:rabgeyumt)genelelly bas(rE‘EE?pacayl torlsalf-e t unor

| h
Coor comeoL Fhule HibneBRE] el ARaPEN, 8 Lo B ST B ER R L o

cel | archiDBettand ere gbieralyi G660 assutlh TheeNTE adl lsdikélfyeermeﬁshe 1bﬁnﬁ1hall§zTP and LTP

differ f tionally fromTPC in that t S ca

Sort ol 1y ESRER plecrhoVhidit &0 coranine S o Fp BREER doreier e Siond
typi cal | yf #e sdeedtory Bhéage br édk@odiedseE pFaneibsyrpaie lifkged AeRB tress16ABF the

Not wi t hst andi n%bt he f?%ﬁ Oi ng distinctjons, it has al so been shown that

vari ous FPREY CpbPIRY ortsgfyis hypthesis casGIM0 cellsprpressmpany gensiial

capabi | i ti@sitdaqs Bkl pditelctidiedsebRior} amy&abdosptaedeu ngémgﬁlyaﬂ%f basesnr TPC.

In any event both types of tunor-initiating cells are ely represented in
the typi 8#Petunor mass of a single patient and, as will be shown in the
Exanpl esdpgl W, @iifke SH4R) @&%veﬁtﬁmhﬂﬁﬂ)tr hift (e Blpk At agER@ MG @5&1%%5&@% separation
and/ or enrichnment or isolation as set forth herel n. [00109] More generally,
TPC are ponpositignodpridir end develgped/iglageondanee wiih %@@@ntawanmréﬁenblrye

chermres I %h)?f % Qeik tc'@llﬁi?

tunor-i n %;}a% fr%"é Igg?der fva% On?mmlm-ﬁpl %%Su@gét/r %a?d‘%%?;ﬂﬁe

endot hel fqadn &speeifutiopgdi(esi genetd msgerlalha:tll surfncprnr@emtd’ne) tfuthéksetelted ntadoleror. G ven
t hat con n art. been designed
to both i(;t é%fllbg lﬁcl;rctl)a}?c;sc{ tﬁﬁ[ fo re?:c% 24 I”g{ 1§ut1a n$ Ceflf fn Ie gncg ma oFcu'r ay sy lg fs
likely teo) dibﬁnﬂﬂ])ll()ﬁ deg&tnsrt amtsmzmdnomeemhg mnahlbinhenaqnmemnamdng edisn®|ns than t he
faster proli tunmor. cell p pulatlon Furt her,
ThC. of ¢ or el PEde Biwbr ity HGkresr fina TRisBe ErisnpRbBbr ety

chenor esirstiadioh, ;ir@agarmemmaﬂaice tdh @radifdrion of UGRorASitiAtHGIceiRS edd)eyymt&s\sﬂs@n of
mul ti-dr resi stance transpaqrter enhanced DNA repair and
ant i -apog’g‘ﬂ‘frf“@ the Yreyahdeeepriaian b Gpefasiass Og@EWW‘gﬁﬁF gglls %ﬁ‘ f?ﬁi"% to drug
tol erance by TPC, constitute a key reason for the failure of standard

oncol ogy treatnment reginens to ensure hong-term benefit for nmost patients
w th advanced stage neoplasia; i.e. the failure to adequately target and
eradi cate those cells that fuel continued tunor growh and recurrence (i.
TPC or CSC). The ability to identify, characterize and separate or enri ch
these dlstlnct ceII subpopulatlons as dlsclosed hereln |s cr|t|cal |n
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| ung cancer and triple-negative breast tunor cells are ESA + CD24+ CD34-
and thus these markers have little utility in identifying tunor cel
subpopul avpanr/038sppri singly, it has been di scovered thaCcTiuseoidiosebpsed

TI CAM TPCAM and TProgAM are particularly effective markers for
identifying, characterizing and optionally isolating or enriching selected
tunorigenic cell populations. For exanple, in one particularly preferred
enbodi ment conprising colorectal cancer, it has been denonstrated that
CD46hi  CoRsulatormBeEEducion instha fisquanr ok amgieinisiatrgcels proprsis paessleheemses unor s

t
i oni 11 can a8 g el B e TR BB by geni c,
t hey do restuctivanos cliinatidyi ¢fth6ytum©r généngeadls COAGMOdIGDaRheir ONBBEHY (eel inducedhd ar e
unabl e t ﬁlfﬁgnltxgqu }1189(6 él#ﬁﬁt{%‘g&q&hg&%@ﬂﬂe&g{n t[ﬂ L?eﬁrr Ab%ty d &% Btt@l{?%@% fg? n.

These data servations
ability ttmncrr@n\ercmhenttdrpﬂgecﬂllsanelrheﬂwsfgemem d:ffmtwestraapmt sieopllastic

transpl ant at,i on ol on or m ential; C otential to
Gener at o Epdss by OB FhO\P e aape PR e s 0 el O | <
suppor t s[athe3hy pat hﬂsheshstchaéd 4G ¢ HaiDBA4w afdDEfoevh i eieIEscaapleS,qb_aafgmder s of

CD46hICD324h[O gc- cells mnﬂp restric gedlﬁrohlferatlon cg acity and

pot ent i af"tPGHEY orieesy BB AT ALl 4G TEHUE Y Ch MR SRS £§ géﬁi“é? % and in
Vi tro coligiyhef didbhghaBefks ithedh vﬁJroQﬂ@z Wvé, hisiag ey 6a1d t@mrlcbmsyortt@n@%ﬂr ate
CD66¢c as cells | ose expression of CD324 supports the hypothesis that CD46hi

CD324- CE¥wePHfang C’F%ﬁ%‘é%‘t‘“ dgsqlafecbinagepsdanyy wlémetpaqser(twmﬁ%ﬁrefﬁablw ation
that has QR st Eiatbysifodsdf @ERbhR stlididal dhalydidlor SRAI Rk sRR@hen0 capacity
for self-renewal . |naﬁly, in support of the cellular hierarchy laid out in
FIG 19Afreqmagy ofsasweablirvants suchms i ablifyiogeperae fancas inyimeoet VKailawrh |
These NT{G&ldl (ﬁluhbd(ﬁiabyslrs %E)rhﬁ&&'}atreféﬁ’e% rﬁ&ﬁd@s %P&hc}ﬁlﬂf Pfa%cﬁxeﬁdr%f%ﬂn&r ogeny,

whi ch in the col on include goblet cel eroendocrine (eE) cells
of the s#udtiasngesll freqyergyeoctber, bm@rr@egzmesle 91s may @lﬁmbeabsetowﬁevte/em neage. Gene
expr essi S is, as
6. el SRR LA UG Bl BHAPER A ERTarRe By (R BaBERATIES
secretor yeaelnnﬂswreab doisptsp pessdd tlo deigpeige rogpitalof kqueotothewghivell ksswue.

[00112] U novel
conpound@ a%gmﬁ%E%égHﬁ%§ﬂ§u§%%%?ﬁ?ygﬁm gaéggﬁﬁggggaﬁﬁ%%ﬁggg%ance with the
pr esent mﬂmemﬂuamspﬂedemmbhwrmeﬂmcénmﬂerbmequemmykmimnmnmnnwnmtmaﬁmng cells

upon admi,ni st n to .a subj.ect ard th ar get
(25, 2 GRma LA PR SR RS o SRR GRS IR e £, 005 DAL B g
nodul at o& Hody enill. QO(EePMﬂDr We6409¢ e af whibie isiedyidt@hhdrdin byredrencaii itat i ng
cell fre uency my occur as a result of a) elimnation, depletion,
sensiti zSt4®N, silencing or inhibition of tumor initiating cells; b)
controlling the growth, expansion or recurrence of tunmor initiating cells;
c) interrupting _the initiation, propagation, maintenance, or proliferation
of tumor imtia escod (Tumor fiti I$t herwi se hindering the survival,
regener atjoq M]ancméptrmieazs&@eswee efquirfie dleUARAIGERInGe SRlcli&d V)Nhtttamgﬁhﬁfaﬁ@gi
nodul ators the reduction in the frequency of tunor initiating cells occurs
as a res@gls ohpnaveEtRbagarsciesoMeluded piscancshyfam s¢lbdTasmhupas Hnaxes as pai-hway

| nt ervenhheh imdT0diblslio fimtREANEfindhod HGHY Alkalh rl H@ésko@l? Al olrlP
tumor initrating cells or by nodifying their potenti (é.g., 1nduced

di f f er ennombiroan mynwpe di sruption) or ot herw se |nterfer|ng with their

APt LY I e Lriald ke iR LAY RS AORRRhuQkaBiNGha 68 1S, T turn
all ows f e nore effective treatnent of neoplastic |sor ers b
inhibit|mgmbmﬂukmgemebé@ﬂmnuhbmnmammenhmuemamdﬁbﬁmndhmsiasmﬂmagwm
{ﬁgugg%t%%es[ Rgorr% Vlél??se 1]1 be 1ﬁus&r§ EC“ 2 xam@gsengs)ego% glgﬁ%gm %gte%\tger?e%m(';]e ?\f,]\n; 'n
f requencpopnﬂatioumay benmu:tmmdl fingn aehinSryamnmrSamelel dr IhSloth)ntgkfd)I dirgtdyofforamal ysi s,
either inyvitr [ ei.t her bu t unor r cel
subpopul Beieahe Heithsestdii Sng il o Etedt b et oY i Be it hE” pr ecent

i nvent i Opartlaﬂﬁi}e;ﬁraﬂéhyd erﬁlbtemasseﬁsm cenmpmaslomb $6 el e s tchirbetbrifRn
statistical anal erw se assesses t he f Lequency of neasureabl e
event s 56‘8940%‘?%‘“? F“"f B MR RS frqmpither Pk (RS ngteripthat aaRiahe such
limting dilution analysis conprise preferred nethods of calculating a
reduction of tumor initiating cell freggency, other, |ess demandi ng nethods
may al so be used to effectively determne the desired val ues, al beit
slightly less accurately, and are entirely conpatible with the teachings
herein. It is also possible to determ ne reduction of frequency through
mell-knomn rom1cytonetr|c or |nnunoh|stochenlcal neans assessing the

o " o e o o o



cells of any vertebrate species. Included are cancer stemcells from
humans; as well as nonhunman primates, donestic animals including those

t ypi cal | ywogenr/ismspesear ch, |ivestock, and ot her non- humram/useenmmbes1

[ 00115] Those skilled in art will appreciate that the aforenentioned cells
and cell subpopul ati ons may be obtained froma variety of tunors at
different clinical or pathological stages. Mdrreover, as wll be illustrated
in the Exanpl es bel ow the starting het e[oqeneo,us, cell popul ations may be
obt ai ned He-@kearighed Ay poruiations Bafhayebesp mpplaped/ IniRREACEMPERRISSA Mot he
patient @ihef SfMBIRRGRANHA YN SIS wiNRL otRANR (REEANNRESRGSE! LefoMhl NPX)

cultured in vitro. In particularly preferred enbodi ments the tunor cell
popul at i 8hror banks WhishGvpr @Eor iEGedE sedaciedetie Amrpire erpfaratiebandied idler i ved from

tumors apigidigcd \Lﬂg%c%htlznﬁfatay Ipﬁagﬁc’:éggﬁd By 6 i?éocitaﬁaﬁntg S’Iﬁ%g%éh sulpeltsiod

enriched TIC popul ations tha ve been |rrpIIante in i noconprom sed

m ce. | nugnhar reepgyoedid meghanicahandtenpymatis aligpdadatinn ltéchiniguesiprial tddingr om a
non-tradi.t i ] unor bank. Wi chever tunor source is

sel ect ed?ﬂ%r%g&Iza%E%%ﬁﬁg&gIgﬁag Iy handl ed in accordance with good

| abor at o001 pslact Excemplan timeywineh oag bogicd ied saundedf selisgtithecdildetlg s pensi ons
using art_fre ized. mechanical and. enzymatic di ssogi ation te%g i ques prior
Lo bei ng S Retisfebad e h Fitp sfind AF ¥ g, ROt tyb AT Rmikdary ¢t unor s

whi ch nmayarbenassed casinamaoucicss, bit noelihsed tei fitiedarddimagaytogarosma, Nigosaeoinay

through in vitro or in vivo culturi or passaging,. i.nclude, but are not

i ted PR B EP e DR B T, HiseTefiopicaay o

fi br osar o@ifhandidesRsmb CaEm@ihelidrid T Mmok NEMhaOS ndOMElios 8868 IAbviongal CONR,
chordoma, . angi osarcoma, endot hel i osarcom, |ynphangi osarcoma, nesothelionm,
Ewi ng' s I‘iﬂf@g" SAEYIRD S?%Ié‘ﬁélrgﬁ?’ﬁévlcf’ §éf?’i961r‘?ﬁ‘?’_ &ayﬁsvwc%ﬁeemb&a&%@arom@,

r habdony e£RE:C pitBate CRHRH sG koS &MBoardARME! BAkI E11 6 ABHBHa, AERRELINGARCGSeat
ovarian cancer, prostate cancer, squanous cell carcinoma, basal cell

car ci non8landerEriBeE SPheFAYS Sletbercippiah daRilY cHsHaMa SupRlaydenagrgingmas,

carcino n@ystd&@iRIcInIcﬁfoiﬁa?ﬁéﬂl?‘?f@rci&ﬁﬂ I)IIOQJIM%%&Q&%HQ PRARBRII carcinoma,

cyst adenocar ci noma, nedu y carcinoma, bronchogenic carcinom, renal cell

car ci nonhePafaiiabiiict gir¢ieongy ehorosreinaB Arse Mo Grly wiahemenonde iy,

embryon aIunﬁﬁl,rc%H’iI&ag%}nlcw IeEHSCIuIaI IIJIHHL’ luﬁgegaﬁc%i\gchgxé CANF& Iu@?&i%a@hlg{l#g}) r, lung

carcinoma, small cell fung carcinong, r carcinoma, eplt
car ci nomearciasmna, goihdligl capmmang, gstrogytic tainds s e, diffnsel, Infitteating gligghdspamaplastic

| asti . i . . . . ' ,
Bl ooy ph SR o A A Flc B R e sk i ARG b e
(e.g., obligddehalpblumomeand arizgl @®tiac (eod.| digddndrogliérno meaplstic goast rocyt o,

I i I , d | 1. . g.
el 2t SRR AL TR SRR, I oSBT oo

pl exus t epspdEnome unadpiit fehi@ahorha) myxspapillavnepe hdyaidina subgpend¢asiipoast oma,
chordoi d 1%I ioma, gliomatosis cer egri , .neuronal and m xgd- neur.onal - gl i al
tunors (BRYS YRGB TSHA WHAS QAN e pHERa s tqRlagph sBedeidigema i e

ast rocyt gh@mAask @adbel,ine@bnaRd mieaeshoyHRpliastimersiey! aeplidédiaahd t unor,
central neuroc tom(ai, cerebel l ar | i poneur oc%{t omg, par ag}{gﬁggl [ ogll i oma), pineal
par enc hyﬁ%ﬂgh?‘i}rx%?%, Ry Eniafantils Ry Omedat eeReiPalingls ByramPpRIAY Fmobl ast onm,
medul | obh@asépiBeliaPulidh, ekl REKEQRHE L 6888 Rk [ipsi@recy®inYP b&danglioglioma) ,
teratoi d/ rhabdoi d tunor), peripheral neuroblastic tunors, tunors of crani al
and per i pHeH prepgyipastupersgembrypnaharmsnancdpéespithdiome  pgrdymeblastamar i onm,

mal i gnant,BRldbREGHA! pridifiVencRRabBerh M A ihor, g&ﬁﬁhm&%idvﬂimm tifod; »

meni ngeonas, nesenchynal, non-nmeni ngot hel i al tunors, haenmangi operi cyt onas,
mel anocy pé¢rivhprabnesrabjastigyamerse timory efravandgal andipasiperalfneryse (es@] Schwannegizon (e. g. ,

crani oph LIfiIﬁinI?r%a, n%fiﬁawoﬁxra, rﬁQIi naﬁt"ﬂgﬁglbefzh ngszIg s%ﬁﬁ%@@%@?ﬁﬁx ae.?l%t?r(r:l%r[s éer%y

hemangi obl ast onma, anonm, and retin ast ona.

pr ef er r etherinpaydianpngssnchiimal; neremesiagaphedialiumbrsbimeohhgioreeidytbmasnelanoeysin

col orect gl. Rhreast - I lung,. spall cell | ung. pancreatic,

ol anons sy S8 ey RS Whors St s gioR TBt erifina b BBma BRRSHERHAS |
above t hamnenof theeurciglpbplpepl hahagislaifontahmelanah@ahd fenveiistomm. may be deri ved

frompripary,.tumrs obtained direct|ly frogmsubjects sufferi.n rom a
neop|astH@lﬁﬂsoﬁﬁgPﬁmghﬁ%WEeﬁe?ﬁmg%I%P“%ﬁﬁ6%P%%ﬁTgkﬁ%@I%&@ﬂ“%%IW“a
popul ati ons are obtained from patient-derived tunors that have been
cultured in vitro or passaged through apn-human animals. Wth regard to the
present invention, and as described in nore detail and in the Exanpl es

bel ow, a NTX tunor bank was devel oped and nmi ntai ned using art recogni zed
techni ques. The NTX tunor bank, conprising a | arge nunber of discrete tunor
cell lines, was propagated in i munoconprom sed mce through nmultiple

)
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[00119] Mbre particularly, the existence of such nodels allows for

consistent verification that the identified or isolated cells or cell
subpopul avpanr/3asodef i ned by marker phenotype) are act earius20ii@se451 t hat
the TPC conponents are nost accurately defined retrospectively according to
their ability to generate phenotypically and norphol ogi cal ly heterogeneous
tunors in mce that recapitul ate the pati ent tunor sanple fromwhich the
cells originated. That is, the ability to use snall pul ati ons of enriched
or i sol ah@Raneqrectyl gbrgash @pnemal Eﬂ”i lynga é‘fﬂélll BEHRS @éncwﬁﬁr@e l3nemg; @ripior
strongl ypéadhgaddiMemef the fact that the isolated cells conprise TPC and
val i dat es associ ated markers and putative therapeutic targets. In such work
the use BI01RIni arthgr, paaiiderbie aRmik thesrichedrel pgpwationy oktheristang isxenfipn vi vo
exper i ”E%i‘bé Q&l\@@groﬁlr ﬁ%ﬁﬂ?ﬁnﬂo‘?@wtz{lﬂed\/ﬂebﬁy M@ul{ ﬁfé@u?f@nné\@&ﬁg\ﬁ%plasﬁ@r ly
passage NIX tunors al so respond to convent’i onal {her apeutic agents such as
i ri not ecdnordeihifihveperoin afkess cwbpdiingrth isplafed|cell portuldtingy ayb pletained om mefdant-yi ng
mechani sgg... dni Vi ' t r t unor
Fecur  enca AR HRHIRE e dhiled LRk S hAEE ke S B PO, o
enbodi nerdgsrdtth élemr@srarmvehm Atd axrde:mribwd alesoré detaif frel in derﬁﬁaﬁlipteabelow a

characte tion a on nr. |ch nt _or .atio el ected
ool bR B s BN BB hA e R RS ke Bl O a7

physi cal werur betiqrentprisingtdierge amabsr oﬁﬂemmelhﬂmrp;epuhat wmop@ataaﬁorrpl i shed by
differential cell anald Si S, us %f’ r ) 1 TPCAM
Cnd TPy ol ERmbroRP S ittty Bulph el aRaS e WP eisl BRENY £ 1 or ent

cel | popubtaintdism neidi S¥AnoeiPaenth Sidead aivhriow bf soie nappmeticadeds t it any
trait or discernable. Ch?*b cteristic, or conbinations thereof, that all ows

for the EPYPBTLNAHAiSAT &RIarARMBEOf disereterapy PaIEs AL & BArs haytrgsvedl nar ker
that  may d&eld 5i8chgkdordt 5 AR AR hMé M ReOntaBAGRIaNGS o BFCAs et FBRNBereitfs| € 1N
preferred enbodi nents such narkers are cell surface proteins, other

char act eHiey filevs fos thegrepgpducitiegndrgpeater sharpcierimpbqrefsails purigied fremdls gell lines.

subpopul i p5)S aﬁgreqaraﬁm@mny eﬁééﬂst&leagﬁmpﬁ Abeds %“laeoa@ohmtéhttva%&lﬁ&pmapf the
invention. For exanple, in addition to cell surface phenotyping, it may be

usef ul t Beddpatitied eieolded el pacellsphpopuladons (ulspegsiyanarbiPhenpsed) ¥ certain
gg{r‘; i nécgﬁén?%t I”xgtshﬁgth!(a: gﬁ@ %xff}ﬁeaéﬂa r%fe'nxﬁést cU]ﬁ ?%f{rlé% {é‘tﬂ)ﬁ%otﬁ% egg(%rgmg
self-r enéwh@m@bllptb’m gﬁfneraaftlélemtymﬁﬁﬂb’@némomhobﬂlcdlé)t @tmmﬁ@Sﬁmrpmeﬂd@t of
Embodi mere e B} BRieRPRP R, hATR i The G BRbin AR R PG s
popul at i emalbfopokatibiss, of whgrhed bheoletaqhsetl}sm@gencmtqfn]mb@ersmaemcmsore nrcmutemsg a
ransori proranarfrangShes el Bt PalReRieahby SPGB P, e

sel ect edmpadehway p(ntem‘ga therapeatit taagetsccbivaj_rch “tdnlethemgr.r @fssihionlphaBageaNTISeullf ace
Excpr osselM &1 RERUAE LB AT EHRETEGPT S5 SOUFT SUBBOEHES B Eompr i ses
tunor penMpedové ety pasdafSNTKNuBaRIse rRpshide Bérﬁ/eﬂfonhlhﬁerh}fb\dﬁélﬁgeﬂﬁ sudhh
detectable marker is a. fluor e%cent protein, e.g. green fluorescent protein

(GFP) antingirimaifichpryiges elini aﬁ?levaeteunﬁlghté%m @glsﬂwag et RIS JEVIES U i n

order togioS@, dsBtEe PRiutrelt HedpidshRd &@ldr reuR@RBUl ations of interest. In this
aspect o the invention, the disclosed nethods may be used to enrich for

tunmor perpetuating cells.
VL Defining tumorigenic cell populations

[00120]  In preferred embodiments the present invention provides for the identification,
characterization and, optionally, the enrichment or isolation of selected tumor initiating cells or
cell subpopulations. This analysis and/or physical enrichment of the cancer stem cell populations
is accomplished by differential cell analysis using one or more markers (i.e., TICAM, TPCAM
and TProgAM) that are phenotypically heterogeneous with regard to different cell populations.

As previously discussed it will be appreciated that any trait or discernable characteristic, or
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[ 00121] As di scl osed herein, certain aspects of the present invention are
directed to identifying or characterizing and, optionally, enriching or

i sol at i ngwountwo3iiaspti ati ng cells or cell subpopul ati onsPCharseafi/of@sy., TPC
and/or TProg). In this respect the inventors have surprisingly discovered
sel ected markers and/or marker conbinations that allow for the rapid and
effective identification, characterization and optionally, the enrichnent

or isolation of tunmor initiating cells or populations thereof. As discussed
briefly &¥pRgatons hgierk fhat allggvs feidhe FEPRTHAtION of Hasicws Rl BgapUgIions Coeitfutesy
tissue, HRARSHIMaChalsesintlcbtlidge With i8R Rireif TARMWER inQeriil 0gi cal
entity that is identifiably associated with, or speC|f|caIIy found in or on
a parti cenbedigets such arkepoie Fak ugAcearoteing iher Fhsactadisiig o Faisemaydangtioni ed i n
or on 2 1d fifitiEndic GEbd RBRRALLANARISEDRG Porfrili 0 As
mani f est ed, matlrt eers may b géﬂﬁorlp oglecaF fbﬁn%t |"gjna€@a§%e%togl1emg%g Ofn
nature. fhg upneelﬁer rkod e xamipdad urr@dtt@nttmeellmrfk@rphﬁ@tﬂn@ itlmayhefusefil taqtiangiéate t hat
is diffe i . i i pes (e.qg.
Trcs) | or Ppop gt te B ERRah ety SHRLERRES pBYe BRI e BlondotPES, 1P Tt
t he cel | Thesk etu(ilyntds@ambe dfeebrhsnerdnfoainpmnctei, muﬂnazrsunng:the)lblh{y(}ﬁﬂﬁ:z]ellst towelfd be
appreC|ated t onblna jons or t may vary
oP Lo spedr o gL R B R R TRPR r R FRe PR BTG LB

l'i fecycl asthee céilserfar ehynhpld, m;ﬁa’eﬁe@mﬂmdmmﬁesmmrd@ercscom&dct ooy i se stabl e

or transitor haract.eri stics, not i cal, holo ic

Ptnet | onuofeefl 16 AEGimobE R ol S here Mo Rt ot R Eheoi ace |
typE or papdidbad i 1tnenter b&ﬂ&ﬁe?clhh Iﬂlep?d’rlédr(iwrﬁgdbyy Ipked erartfedrs@rgs‘laeml rRpdse conpat i bl e
mar kers are proteins or ypepti des an nore preferably, possess one or
more epi FopEY regu %CHW% agﬁ flé@grﬁ'attheaﬁefeaw P%}Pwer@ Ea L8H ALV FFeXBieRithg

nD'eCU'e§fd&ﬂhﬂﬂhﬁ9meHUT®ﬁND|%@Hﬁ%ﬁﬂ&@ynﬁﬁhbﬁ&ﬂh@§a&ﬁdﬂ@ﬂM&@ﬁ§aCtlVe
fragnents thereof gands, substrates or enzynes. However, for the
pur poses eww%aﬁ%@%ﬁ?s thishs qeHor g7l subprpulagpn ﬁ%{?Prééh%‘F@{ PEsPetaiipe fellSecul e or

met abol i {55ARSRbbahR s W IR iRvehGdd, tHeAElMGBI0 tharkRb s aRlorelsdet ;IBr%QuI g, REQL €I NS
(peptides and pol ypeptides), lipids, polysaccharides, nucleic acids and

st er oi ds flugrascprimrqtein (GFP)ang vasasis thereentyothlaeehs expressingiFRenn be saried.dnest wi | |
be | ocat r n ot her
embodi megt s hS e ear Oy s PR Ehs B AREIRR Ap&y bLIF iREhT oy

i nt racel thgldascloged(racteds nov b@heedrtaemrelhs‘})r tuEraprppateatiof cetisr phol ogi cal mar ker
charact efdois (1°S RLgild@Ld Rerl NCUHAE uRUL oRTHE oS VI Fdud BiecitiBpE, Si z€, and
nucl ear Q [asm ¢ T at es %of “functiona er characteristics
or trartsknm@hg@edmhukxameambmphmmiyemHUDngmhs)ab@hmnqwmomaghehemﬂnn
particul ar,_substra cor parat e or articul ar dyes
Por ' exanplteob{ondEREpn Rt d Pemife rBERLRS ' ot Bh PG TaL Wb o

m grate dﬁdﬁémﬂ@ﬂéﬁ@hhﬂkmsGmﬂmhhﬂhﬁpoﬁhdaﬁ&£tmmhmmiﬂnﬂﬂrﬂndﬁﬁiﬁm&mﬁﬁe al ong
parti cul ea As. di.scussed herein it will be further appreciated
Phat | conBapisRaThaRicer S R OGeraly b By LRy febHEP AT AT BAEE one. o
or di nar ycdkiok populitivhethaest. AvaTidkedssd Bradllyabs@ drenakddT, Ak Gded héﬁéﬁﬁﬁﬂ&&ﬁnt%itom a
reporter ene for exanple a reporter gene expressed by the cell as a

result of %ﬁﬁ%ﬂﬂ%?NHWnBP“VW@BﬂE%ﬁﬁﬂ%ﬂﬁé@HI@Eﬁﬁ@ﬁE@‘Eﬁ&%@?%ﬁmﬁﬁ%&@@borter
gene i nt gehdreibGedsbocitd withS of SpREIEEAIyIbIHANN bESH pdrfididrell, R8I psRbMeh bon of the
reporter protein that can be used as a marker. Such reporter genes that can
be used Hsurinekiing those idepificddn anen tissur oresH ppRuktioa @ffecied iy a diseasacnt

pr ot ei nsgis&R&y fﬁeﬁnan%rtm&%rs%w l%txﬁérﬁﬁolo gi&a) | RhARES of &B@l?enﬁ&@' 1r¥ Rurd.| e
Specific preferred markers w Il "be diScussed in nore detail bel ow.

[ 00124] Thestermef emhedingnfs thieuarkyes i rs acell sprfasmantigen g fskddfifesentially geprefercnfially

pr ognosi | ugli ti f

G sease, Sufarlapadn, S LRS g, TROSUEEPRAR AL L PeRREL LR, i
enV|ronnan$¢w$umnCéﬂwuhéhﬁaSSEQEC@ﬁlmapanmﬂmeaﬂnhnt Wit h drugs or ot her
nodal i ti he |aSSIer Q their t o respond
to ther aE@T %zﬁc alggn{ % a;f’r‘%géci%r eﬁra?%afkm aikFe ‘i ad?nsroeré“eaékreéﬁ e“"fyées e
screenedvﬁvns@epen@mammssumnuMamdmnMBokwhhmgadtnmdah&samﬁkehmcmﬂwbe1further

characterized enet| teonlc cell sur.fac tai ni ng, or
ot her . rosies etk BRI Ghnise Bl 7 Blobiony SBracidilier SR ar o user u
in classification. For exanple, genetlc abnornmalities can be causative of
di sease susceptibility or drug responshyeness, or can be linked to such
phenot ypes. [00125] Whi chever markers are ultimately chosen to identify or
characterize the sel ected cel



subpopul ations, the actual nonitoring or analysis may be conducted using
any one of a nunber of standard techniques well known to one of skill in
the art. wonroexamsbe, cell surface marker expression camCihaSasisayedl by

i mmunoassays including, but not limted to, western blots,
innunohistochenistry, radi oi nunoassays, ELISA (enzyne |inked i mrunosor bent
assay), "sandw ch" inmmunoassays, inmmunoprecipitation assays, precipitin
reactions, gel diffusion precipitin reactions, inmmunodiffusion assay

aggl ut i nBRISHPisaks pEhologieal Bietinak grbigchepicalde. syénzym%rpawgatabmspt% 1@ssays,
fl uorescenf wpomURPRESSHY S, | mmunof | uorescence, protein A inmmnoassays, |aser
capture ntcrodlssectlon massi vel y nul ti parametric mass cytonetry, flow

cyt onet r Y0013#Hd FIA@gtlanlatlx/Bteéenedn edimgithcanpsobiceatkess arh grofysmt of cancer
stem cel t ring
e B e e A R S
a sanpl eafspaatica %bbﬁmunmlehmludmgdmtegtlme@ te.anterdiesor impurrgcedet er m ned
ref erenc i poi nt
(e.g., ?ra%rﬁé}? ther%gf dgan}ip%u s"f}% e?g'tte)n%rﬁ%so%fé%%ur @E teh% ﬁ)%géesng[hallns% S1 t he
cancer sbmmcetejnla rpaubulmﬁym@nsmt@f alt raolnadk ctrnnnmm;lltemmmedrmtha detlmmhahq:gati ent
and is chara erl ed b tone wn, in th

Gorronst r 20t e @: g et R Pabeopiy i sty SR B GIer Gup g Bl at®

differ entsﬂeﬁhdsexmpaesaﬂam padfeie@Y dngtiodinSantsftRC @ arltey deefitreQvill B behted bemecel | s

relative t bul the tumor. Label ed antj bodi yor e cent
Lot bour atfaet B ng 1l e PP RAIE B S B M S ke By ST ot her
bi ndi ng aggidnsd (ﬂter&;llulaﬂ?@;@ﬁﬂﬁ&e}t’luﬁtl?@ H%orage hliddus . ampRS 6CMbpRelotiBA Mar kers
on cells in the sa or. the ur ose of enriching or |solat|ng cells by

any nunbBRIkst CWF?&&%CS Ok BRIt PG Edenh r‘i‘éetrioéh‘%‘éﬁ%toatltaﬁtt s@p phegledr i sone

enbodi Mep{§§pladnié LI E@&rhél@s &frufc@lbhal SHaFeAEIR VR KB sr BhiRs iHElLdd, B@Gyd KbrOr der to
further define or quanti he cancer stemcells in the sanple in situ

(e.g. byhrn#ﬁﬁhw@thle@bthé/ste@ﬁtﬁée OrpatierianBIp &S tRakity 4 ingyrpeyiate 98 PxriudeppKisaigr

anal yzi Ngy & f&gl:;&nfp Bi® nbQnhi QWG hITRAE oﬂip’%ﬁl%b a§/ésozrbll(t?t(gmlg§‘21t@%d'éyt ometry or
nHSS|ver mul ti anetric nmass cytonetry). For exanple, h positive and
negat i vep@réwlarwruﬂltlngi myheb@ﬂttgéﬂudlffereats%@glgng/mrtlm lﬂr@@ﬁ% u%fpbiwtssath ons or
quantify, gl or
frequencyég§ @gﬁ@%ﬁug%%g@g&ﬁﬁgﬁtﬁtbﬁghhﬁ:h@k&gnl %ggggxﬁggﬁdgternlned by

t ranspl anvailage tnewrof ofveuryt skatbm teedt. sMankelts ican tlscnkgp aprbgin cxprepset] drom a

i nmmunoconpr I

{umor | genge &6 4 Sk 8 RgPMEReBY ol Ry IS e el B s L NS e

Poi sson du@mﬁahﬂtmmmmsbﬂ@ds@ﬂhsemWﬁrgﬁmmeﬂ&smﬂambmsmeM¢ﬁonanhmgExanples
bel ow specific t r types ca e chara teriz sin f requency
ond mar opedgiop of e et SR E Rt PSR et MBS e RPSTR g s Wiy 2
progeni t asedae harkenras fa.exingit dt@iok Jimitttof LnmdéEssert Provginss enzy D chiomiotriefit i NY
cells identified using the g%ﬁ er g di_scl osed herein, bggludi t hose

mar ker s BEINs SRR Fgesyad petfiePrelpired ks ol ‘ﬁ‘tu@eggb’iﬁ‘f”ﬁti ons
(i.e. Tl gAM velswich as those descrlbed herei n and whose presence may be

confirnmed througgslsolatlon and transplant in |nnunoconpronlsed m ce.
[00127]IHXB¥ﬂer |iforraaiion A deivedieont Hish F@@ﬁ?ﬂfP%ﬁtWbﬁ“&ﬁﬁ“anddmgmms
charact etﬂcmtdgcéﬁsc@;@ntﬁlttm adcOkdaligdt d)frtﬁlseﬁs%' dt&tud &F a3d1§e§§EH|sﬁte #Ad Besporfle td ssue
sanpl e, such as a solid tunmor biopsy, is determ ned using

i munohi ShapEssaihstenyITQmEn YRGS e dress geeidiane, genmPRiUed. drugs okABAN i n the art,
these metfagficexPhelells LAGIRIEIRLERL Bho FERRERS! BRespbndi6 AlPu kUil AC
markers on tunor i1nitrating cells relative to ul k of Ph 5

Ant i bodi &satfhentg.isolatert fobresiaesh miepvjsesgerreeded for gereleypresspimoarnsl)the ke, tfémusbd to

react w ' j be
directlyg$%%at g%éhn&%@?%%#%ﬁ&aﬁﬂﬁﬁéﬁ%gﬁﬁgﬁibgn%ﬁﬁébugggﬁgﬁﬂi gtect t he
pri mary ammxm@ﬂw1nbnkmeEEHnmdﬂenbudﬁn@ﬁUeﬂamdbﬂb&naﬁhbmcb@mﬁemmmlﬁxcel
surface naarr#p [ SeiRti a Er'\r(rjtal1tt1()e:s ]Z: unr l; hc%trlsag e ofn sease shsce ttbdle[ Iorr (ljl% %uoanrgltvlege% cancer
stem cel PR ERETLAZTSE0ET & ipl e RE P tREPSIVSUEH

st ai ni ngot@mtbemqkmistoaﬂtdhqmeﬁanypew sual i zati on of sel ected tunor ceI I
subpopul i sessi t he .ex ssi on of, ¢ rtaln nar.ke s
o ory P ol o YR RRE Bl ar B RERTRoRR (e BT B R R et con

techniques facilitate the localization of cancer stem and/or progenitor
cells within the context of the tunor,;@llow ng spatial characteristics
such as the distance from bl ood vessels to be established. [00128] Using the
af orenenti oned art-recogni zed techniques for cell and cell popul ation
recognition and characterization in conjunction with the teachings herein
one can readlly |dent|fy the dlsclosed tunDrlgenlc ceII subpopulatlons
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with different cell subpopulations (e.g., a single marker may be a TI CAM
and a TPCAM . Preferably such markers are proteins and even nore preferably
are cell worbeosi1spot ei ns. [00129] For the purposes of tReTIUSSAIANE0451
application particularly preferred TI CAM conprise CD9, CD13, CD15, CD24,
CD26, CD29, CD46, CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63,
CD66a, CDe66C, CD66€, CD71, CD73, CD81, CD82, CD91, CDO8, CD99, CD104,

CD105, CD108, CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166,
CD172a, €fpgelatiomaghe actppmgnitarmzepanabsp Ry hepprdictedppiog anypRes a nopbe 7,

CD318, CQ?&é‘hda@é&lQI umpkno%nl\@Bne @Qﬁi‘lﬁg the%ﬁh#exaﬁp%ll e rgarkeg;I ypi can
5, HER3, IL-20Ra, Integrin a9bl, Integrin b5, , Senaphorin 4B
TROP- 2 an¥Pregson cambwﬁfw@w ammylomsefsemle@n@rlmvmt hmrt@@tos Westmfol@éer will

conpri se g@b@ﬁls h rise
CD324. I?\nq;lagr?()hésit h?&l%?%fr gd;@e Jnﬁgso i ment's t%zzmte Iﬁﬁ ygrﬁém QSQ " CD66¢C.
In still "anéeich' blmmfumomdysemmmmomnnpsatwn@m peetipgm roictlméelmla?fdsem and CD324
mar ker wi t t tlon | | enric

Furor 1 geRs g TRtk SuhP REl i T8 SBUPRRYH By r BN R T BaSprcan

FI GS. 9Aimmdndsadiorostiid esstysmrorexpit @asiutrasiand, (Immahdfhmms@nae, tpaineuhAr formwhile
FIGS. 10-12 shom/eﬁgresghon dat.a OF t he |n Eual mar kers as derived from
defi ned PTRBPOSPRYY (4E5 REHELTCTOGBHGHSY |“E?ﬁ$§V RUHRMEMERE JEET SY'emed OBe

appr eci atadmtigtand BACBabgisid. e cataiit @ﬂ&kﬁm@fts tﬂl@@mbdﬂﬁbﬁ&ﬁmér@t&ﬁfﬁeilﬁ)ﬂl @aeg nost
comonl y e lified or c nf|rrred t he mar ker s CD46 and CD324,

t he corrpé*’t“i‘ TpyA sypieq) eldF‘E’E’%‘Be ‘FP PET It Fn“’tSH 0 dEANPYOI BT Hehs

readi ly dafseh mdiraénd‘e@amﬁlee@gfmntpmmlﬁ a Wit Who URGMEI@X RBRICARBH &k ton.  That
is, desplte the different etiol oge of the cancers and biol ogy of the
R

respect | PEdetFEHpRATeierEnGhiapss Phiedl Raligyham/Aesebat apeader e pUnide g AL AL e

t hat the cQm gtﬂgelgéply“y and utility of a listed marker may readily discerned
usi ng standard techniques. In view of these teachings and associ ated data
one ski | [@d20In tinepesific emhodimeatssihe yanser éasm eclk popeiatien ivohlinehEonsttimel  TI CAM
or conmbi Qﬂﬁﬂl@ﬂ§m%f e & 2t apﬂwégm%uf SRR ILHAR b | ge ?ﬂt Gn dd:e' |

subpopul ations ma particular t unor e unexpect I ng that
the disc ﬂ@s@t&trmfaql kethes a@ﬁ@dedééﬁmplewlm mgthpd ppdoitsfthe d}ffgnestlal sxpressioh pf

ool ocotail REEAONELY takhR ARl AN « RO RILIEHNAN, bRl ublREEN

disclosure 1t w recrated t orementi oned
used, al me, fdlrorasnerm@mttbiomaas)lcambe tsed idemdt wiith, ordiradiregctgents zeeogmzing)qnhéronal ly,

i f , t te d dt . | at
Eglr Ingyar Ha % eﬁll’tsz g %e%mhcfr%lryqbdrzés) nga ?%%ntsftfhl nr@cogall%gqn%oxgar ér% of & IL? él? %Fﬁrral‘plleons
popul at i ﬁnsha/pulr;tose oﬁmmrmlsxﬁg bmn@atn;gecepetbwmymnglbaejf |n3:.thddl§hrmtuhﬁllg npigedter r ed
enbodi nent s pul a entifi ed or ens e i ng selected

T cam sharrgn i AeS FRERe SePRiee g b BRI oRE HTRGE MRS He TURCLE | 5
Wth respelet totf@rtlielﬂﬁsfﬁle|oahﬁﬁtlfyetﬂb0ﬁicmfﬁnscellaﬂﬂthasarﬁm&)muhI(b g appended
Exanpl es, the TIC conponents further be ch%r acteri zed, and/ or separated

by cont aH’c“?’H‘&f’ﬂt“H‘@s‘ﬁeP@W‘@H’PP@H%%“‘B‘B&H%‘%”6#’?% g BeleelbgAM t hat

provi de f@lowitaumsodigbtigiomt.gt ﬂ'@w ERSREET br\ifaskivED il Lnc&® hass cytometry).
subpopul ations. [00132] For exa in particularly preferred enbodinents

it has bESTF*aBRSH: BesElyephdpe "P@ %Hyoq%g B ke pieddiasserg Ve d8€er i zed
through gupepdideal b aﬁﬁfy%@ﬂ%%ﬂst@ﬂqemm@samﬁieeﬁﬂa%mb%ZM mar ker

phenotype. "Accordingly, in other particularly preferred enbodi ments the
i sol at edfrequeaen ofchrcdr stemseliscarhie ssuplsopahialse oadetameneshiaraneplartipg gont act i ng

the TIC %ﬁcﬂe?ﬂuﬁ@h@@h%ﬁrﬂhﬁﬁ fdﬁﬁtw%t%ﬁmﬂfﬁﬁoc@%@o rﬁfc@ f%lm%bp%eng agents

may cont act ed wt n any order or Ssimnmu t aneous . at ed
preferr ednaéysbmﬂ itreefreggency nf)tun@eig¢®@ib,an@q)e@en@f rratc,l’oefdher1®1pnipii|lha¢nsmnmg

conpri si B %%mgﬁtﬁ%cs q@[{)xlé YerP nrﬁ&%?rgfed n t%‘%%%rré@esb spemﬁg kuerr(fc;[red
enbodlnen conpr|5|n I'n co orecta cancer,
types can be characterized by assessing the frequency and nature of cells expressmg tumor
perpetuating cell and/or tumor progenitor cell markers. Preferably the tumors comprise tumor
initiating cells identified using the markers disclosed herein, including those markers

demonstrated to be co-expressed with respective TIC populations (i.e. TICAM), such as those
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denonstrated that CD46hi CD324+ CD66¢c- cells are able to generate fully

het er ogeneous tunors consisting, in part, of CD46hi CD324+ CD66c- and CD66¢C
cells. Thwe 2op/sizgni fi cant because, although CD46hi CD3P4¥/USDEG®I046E]l | s are
tunorigenic, they do not have the ability to generate CD46hi CD324+ CD66¢C-
cells and are unable to efficiently fuel tunor growth through serial
transplantation. Accordingly, other preferred enbodi ments of the instant

i nvention corrprl se isolated or enriched TIC popul ations conprising a

CD46i | i @espbed hemgwend whesearespire m peeonifrogd Sudues isplaiion eakdarkpleetiin a
particul gpl¥nRbehened s ker associated with tunorigenic cells is CD46
that has been found to act advantageously as a TICAM As shown t hroughout

t he ExamilEg7lbel lowther bedco@Dombedinieats thraifleridicaismdind ghasestergatianof dondsi nat i on
with oth (@ r | ze or

G st nguy AR 8N b iER Ky IRDRC LB Prou AR LAARL T SRR ET e
cel | subpupgjimilrwhstach@met@j or 1ﬁmnmhﬁmqrescmceltdabmqtmseﬂekn@m artodi, thesd s the
CD46 mar ke ne _or.in |na|on

o t oot 1 VeI UE bR e et B icb PR 7 Maf s T R FinBIESERs ¢ Qe 1 s
or s ubpomlzitazta it®ths btl]ﬂl&if @eftumél ahsialbsye.§. hmtnbd@ast dohjugattd @ flwhdhae) emiteat i on

of 1 ect ed AT oG GBS °f MFTNoA e AR BAIR 1 S5 are g aoRer

| engt h Cl¥bcted with SdabﬁdﬁQ/ Madih@idenBthdt et HHB grivieaftibody Iﬁtphﬁérrddr eferred
enbodi rrentg Ci)he CD46 bi ndi n? ?ent will conprise an anti boch%l .

i munor e SEPPYRCR 3 GABRPaioRSF egfain gelf SB“tfi‘f@rmﬁS‘feé%ng Ped o HBER drEiRt %“dv He coue

bi ndi ng aegRl, qWhhilfy Bacassas tak edinwiuhiistogiteehpR! (Ee.ie ANt BiraRAhdy -

[00135] CD46 is al so known as nenbrane cofactor protein or MCP. It is a type
|t r ans meiaBingiechpidgesetlie vt fRmtisyalizagiop of §elesiedtwnaresl! pehopiations hyptsessingfhe

i sof or Wseﬁr%es@loh%ﬁbﬂr{mmarﬁé& ﬁ{a%& ?sﬁ&esc%depkt&g 09%68416699% b@inke%lt sRacently

Kar osi al ., Laryngoscope "éfmfé Sept 35

i ncor por éﬁpbmqlkﬁéuf@ﬂﬁatb%erlécfaéw@m@f ¢a@0¢rt8§r; o @rogenifog pel tvédlllrdféﬁ e@ttfixmgf
fourteeny %(Ej’;%&f m%ﬂﬁ%ﬁﬁa 10 rﬁ&éz&lxs‘?xcs sTx'E!ﬁ §'?§®'é;s£aﬁc fA0BOb: &Sk {90 a single
gene Iocate at ro and ergoes extensive alternative
splici ng%@h&hé@‘duce mul tiple transcrl pts encoding the various protein

i sof or s th 4 ex S ns 1-6
are conger ved ?[r{&léﬁﬁ% %%géﬁe%% eéifa%t’}?c ﬁge@g%\/\%g% feoggaieg%i eh 9géul§égencode
vari abl yrastbgdﬂmmhdsbatrmtaizlan@om|cnnjpncmion reth(tHeSE&hjngs hakinoegtansadily edediifyg t o

h i bi | d 12 d
(1 L NRBAYE SRy B! Sl RELSTSi RI R MR o o00e

cyt opI as meq)retsamtlln\@htlcbrh@ prdohed l]ponThlﬂedstgﬁﬂI therii&ofofaumskaowiphssosi@fonant A

(NM 0023 contai ns sequences from u ns of .the

Vit Tabl o bBFF LG MR Bg e ool a6l panks CIEEP B Eamon yleare TR e

mej oritycef su%mloﬁ@ume&ﬁﬂarka@fmemr byMhti abdafcefdt EOETicB M the@BiS@NVEH pr ot ei n
i sofornms of 66 and gsl sing fromalternative inclusion or exclusion

5
of exon 8°PuNtoa} ﬁa?%?qr Oy EENG g AT BharsicsiRaticon of SRR Ridating spleadi n t he
encoded aRAYEPERIVOTTPERAd TPERRL f@ﬂeﬁt mpépu@dfnoﬁshmé@me Uh BrefaMetih t he
suggestion that these changes atfect subcellular trafficking, stability,
and t he &MBIHMPRYSYsPapEPEY Sééfobtfl in the Eynaples belovy. Glpsa symesmagkers albaw Forig Kar osi
et al., CDABJaRMidrS Qfe%ﬁ@a@o&@émfdn%ﬁ?aﬁ%faﬂi% Jseélonﬁlgléolm FnQhnlefl€orCD46
gene (eqU| val ent to the sequence NM 153826, encodi e protein
NP 7225489fmer1$151ﬂqrrmﬁlwrtg@ﬁ%ppmé@,loes(@rthenlreaaect@velﬁc rﬂ’f((g@qul valent to the
sequence ~ 1-6,
5. 0. 12 ERRARERE ACE Rl B0l enfitt R @ G b i FAOR TGRS PR
NP 7588669ld tdMnean eslpelmrquoainh@(ettmn@mahmlle‘&ufoetmdqlqntifimnfomamacthhzaapmn nal
ihgrt 2C2n1i§ ORtlonaﬁ)? Fi)s ?attlo{i §(HQQ n‘gxggntgﬁtugno§%%gtl&% cafr?]b!g @eg% pél%cc)) ds CT»ITBI ar{yh
first si maﬂoeﬁnﬂnmkeﬂﬁhen@methaﬂ'm tHoCRPeseike oanlckeﬁcenmdpbeemedhméeﬁtxlﬁyeomb/ C4b

bi ndi ng and ti.vity (di.sc ed _bel o ile the SCRL nodul e
and sequenciTr afh PPty o' Rt LS BTPSe S1n Lhiep Pl SPEY ot ory

f :JnCt i on; TPC%AM SET ml 6@40231 apﬁ@ﬁﬁeﬂ’@kev&mtswa@]e :ekpl citly eYuUB St wﬁl’llﬁ‘dldﬂdrstbyd thae
alternatively ilized exons 7- we s exon 10, is hea

gl ycosy| dreft S&Ef*ﬁrlgffrw%n% WWJ@&X@ 3}%& yidua ke R b ﬁéow%os es of
the instant disclosure the term " CD46" shaII be held to nmean any protein as
set forth i mediately above including apy splice variant or inmmunoreactive
fragnment thereof as well as any nucleic acid sequence encodi ng such
proteins, splice variants or fragnents unl ess ot herw se contextually

di ctated. Thus, as discussed above a "CD46 marker"™ woul d broadly include
any detectlble proteln peptlde or nuclelc aC|d sequence t hat constltutes
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[ 00138] Anot her preferred marker that may optionally be used to characterize
selected tunor initiating cell subpopulations in accordance with the

t eachi ngswbepnei31iss human CD324 (hCD324) which has an erempisasiy/ondsi ei ¢

aci d sequence corresponding to GenBank Accession No: NM 004360 and an
exenpl ary preproprotein amno acid sequence corresponding to GenBank
Accession No: NP_004351 each of which is incorporated herein by reference.
CD324 (al so known as E-cadherin, uvonorulin, cadherin-1 or CAM 120/80) is a
t r ansmentEAETGEE el ubpopaiatinatie & esinglsiredrkpnnemapenden e Mewnda BRI on. It i s

speci fi calrafaltX IR fe BRI lenGRbE %reféMB?§ Srelchll é&fah@ﬂr%le‘i’@sd in
mai ntaini ng their phenotype. The cytoplasm c donmain of E-cadherin binds to

13- cat eHi0A29]whi Ko thepurposes| of thggughant epplicafiongetticnlasly prgfasiet TheAMorokapried t he
t oskel t |
cyt oskel gi@nepfAli 15 é??lﬂ%%esf%)%g fé}?z%‘bﬁbz@é [&%42?,' cgfpz?ééscﬁﬁ%eé@ﬁg (Fﬁflz,t role

in stabilizing Ce the epit t1ssue oss of
E- cadher CR56.40D 1% €066 oFRoGac D6 6c, €860, 40P s L3, 0B Ii, fD82.(SRIt, RDIB VA%, ve

capacity i i or of
0 bat ent SI2FaLEE FRIOS co | 3t OB cBIPLRI Bl T LERRL ik
dedi f f er €DV, Coni 8@fCDA2e, €DPREY, CD2A2, 273 cUD2TS, ®DRhS, Iax98cC D3 1Y, CD318,

oast o1 LB BROERIT b, BTSN REROORIN BRSO AR

prognosi stdgdhianopr litegtinsbH ADLARY MernSyntphor@x4B RO ahEVEY. . Iif ROA38HSt i | |

vent | ORI EBEBR AN e aa e TP RIS 601 ICERCARY T I4AHH eaRBel* ( nCDBGc)

nucl ei ¢ agikdr #RORTHESe CDBZAE SRYBUShdr pref@tBamtbodiaRes HeQRarkia willvhaP2483 whil e
the ami ng_aci d sequence of the protein precurso 4 aa) corresponds to

GonBank DRSSOl NG RECBLAT A WaeHs DIORTART bECPAE SR oL H A TANETF by

referencgy ﬂ_&%e@mﬁ&t é[rﬁp tRInglly) elmath)@%laE&uﬁlhﬁgénménQ%p%?&lhﬁdhsf amly,
characteri zed vari a onmains in the N-term nal part o t he proteln

and consiOQﬁ%OJdorﬁéﬁthsegé&slﬁ@ Hiedisied THCAM FIGge94 andiB esovidedwn iy Prehdors or mat i on of
| oops (HamyRa864 AR tmrmﬂ% 1%@@1?0 1%@&@5&9{&5@4 Atheensav‘vﬁaagﬁa st he

surface of the &granu ocytes, macrophages and pol ynucl ear neutro
al so by @shrterlegi @féIdﬁfanedé@mrsnnhntmgh?éll@emanlon@ hia thig reggecai ovill h@awpﬁce:@wl

(Audet t e 2;
Jant sc he g@%?h {h%% 8: g%ﬂ? L)%_h)g gg{an?tnvﬁqtlgn %’)J? g@ogtscso\é‘gﬂ?dr& %Jreglitplhﬁéedr gljtﬁorﬁfé&%(é |1's of
hyper pl astingthe lOAMongbiry fH4anpnd BN thesompaiipliay edothert!yted onaniedrs wilcsa, as

| J. Pat hol 571 152
ne s S e SATRL 5 e Bl Pl BB
Agent s [sO@bgify ths diffiesnta gy tofi e wgivetstant heldgn ©f thatrespgapive dssiesoin V\thlftéa

bi ndi ng. BB B WHBr TGN WE B monta B cdaaty For ine” b0 e %%'f ne

present may edntlilpdiscrednpiag sthdardictitidigs. Ageidw ofalese saetihdsand yssocipd iae any

entity or l uI t hat pref.erab soci.ates wt ker and.is
det ecti bP¥ 1§8 g 24t &y cfafllgl k’%di’ a‘g‘e%% € %]zﬁ Ofr?ﬁwgmﬁ%?fﬁé’f
i ncl udi nmIcAMto atto hhdﬂie%ﬂsép@ramhbrlg&lc%msﬁﬁm dﬂ@tmnls gem a Rt e and

nucl ei ¢ acids_jincludin artlcularl t he bi ndi ng agents

of the plE¥ENTh qWél?ﬁcregrﬁmﬁw ﬂ@b%rdisgléseél maé bﬁrswsefélrpﬁwan@fr&fymom #hi bi t or,

enzyme syRely @dBuscdrt AP fovelt@6t th@invk@idy acid, aptamer, lipid or
pol ysacchari'de. For exanple, in a selected embodi nent a conpati bl e bi ndi ng

agent malP0&dipr iResuppdo H?émg?@F dis¢lesure ipal g appeseiaied st Bhs afqrerpentiopedCD46

bi ndi ng @Qqqlpat,r ri nts the
bi ndi ng ggent 0 Heegs‘ffglfog%#g??érgghg%%a%tlgéﬁh yk%arr e?%g%%?t&h g'qugl In yet
ot her pr efperaceehrishioo iplaterdeEnadiempiigedicrigll agmiationaysiegrrpreceamizad tmhlhemes
specificps [ [ ptorl i gand
it or act g e CALERh O b RRRI Sy 0 Shp St S e Bl RISPh e

CO- r eceppwferipi nmbmrgmem:ts th@tchlépogugatuomidemtﬁeaommmh@rusprgaeless@ﬂCAM sh{albw of
the instant di ure the s tion of bi ndi nts is well
i thi nt Adnslk BRAPSPEAARER FAR Phat IRl B0 BRI RET ent at i on
[ 00141] ASdednudﬁsj ahdagxaoih duthanppengeddixamprs] t&’fbmﬂlol’@ﬂﬁ&tﬂfla)t faethérnst ant

I nvent| 0c aracga?lzeds and/or separated by contacting the TICAM enriched population to TPCAM and/or
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bi ndi ng agents in the formof antibodies. The term anti body herein is used
in the broadest sense and specifically covers synthetic antibodies,

nonocl onavoantydsozsnes, ol i gocl onal or pol ycl onal anti bo@cedjS2emiosi4si ona
anti bodi es, reconbinantly produced anti bodies, intrabodies, nultispecific
anti bodi es, bispecific antibodi es, nonoval ent anti bodies, nultival ent

anti bodi es, human anti bodi es, humani zed anti bodi es, chineric anti bodies,
primatized anti bodi es, Fab fragnments, F(ab') fragnments, single-chain FvFcs
( scFvFc) TPogAdf daimayide ﬁﬂwe(@o&égw of BRTGSPEdV o tupsTigeias! suppppulfenshodi es and
any ot hefoo BIUNGR L £1¢ Yn AELENSyFM ERADMHUBMTRNE SasDCerd RABnaSddNEY exhi bit

the desired biological activity (i.e., marker association or binding). In a
br oader d$Enzay be identifrediapd ehiasactesized theough a serbinatippeh CD9A andhePaYeand exhibit

i mmunogl kP CiRbecH | JOMLL Lcadl i e -
innunoglgg%%?n nDFecu%gé?ﬁ?£g§,'ngﬁ%gﬁkggafﬁg?ﬁ%gﬁggﬁﬁﬁan g%%?g%%“‘?%ding
site, wheasoldteke chrichgdbma cathyubpppulaipnhat obeintdibechntastivgibt AEE with

i mmunogl i | Al i . ot n r.egi o r

fr agnont PHikdg YRRl CopBEb L Bty ittt B DS by ORGPy

"ant i bodyily @det ot sintulthedugs " Raped plefer@t embodimbntsl eorfaise ol agidtos easchad@$HT | bed
herein, including full | th i,bodi es .and variant Fc-Fusi ons conprising
Fc regioﬂ@?h%?n? g&ﬁgwgg%?%@régg?4dB?$gﬂg?P§y%%nprising at | east one anino
aci d r esjadua3]nmodifhahdriselactehéembddireht tem@ingMTUne taoieeal dayicenat hat ®edn agnent

of an i nogl obul i n 014 egver, while all five classes of antibodies
(e | ghemgied el CIP%% @?&WG Sl a5 1015 tochepesas Ty Tleroeerats e

1 9G3, | gwhsistifiAin par@BOCHIA2IDIBAS OMF6E™ 288 CHBHE kil NEhid 9 Siafibitant BEQu t hi n the
scope of the present invention, preferred enbodiments conprising the 1gG

cl ass of AloneheEropbPRH Wlqoc bes!ly pediraiignicnthenfoned 8p v the Yulity |t/ gqmgrate; he
pur posescpleti thysdT@bddRMNellt hndMré bnaBR b BERISIPRAI fRR} sdWahthiuge Qapre s,
however, nerely denonstrative of exenplary conpositions and nethods of
practi ci Agnsplaiapene siqeerdinghie Atheorreisrad spkodimeningf thaaipstantamentign ompribe scope
of the i QYRRHIPARhed T ﬁpﬁfaﬂ&l?sﬁzggxgﬂgg%a apnet @nsﬁﬂw&%&mrm&gy ont ext

of the instant invention it w reci ated that conpati ti bodi es

speci fi clU0dp4]t heAsudissdosed kateira@amiculpdy prefeand owrkeerssocadted Wiy aimoalgerac ¢edlsg. |,
fromlLif (MeTo i Ny, i ies or
thetr deriaay L s o e e d o Tl SR AP R 2 P
are wel | Ekanapies tebow, itfe (J46sroarkerkindyl bedisédh aloheoran tombidatiamoyithdeshdn yrior etk roa
technol o ! .or 1 ic..m or in. rabbi.t ar,,.phage di spl ay
ant 1 body ath BRGNS R T G bl bR Ml ng S1DARRE TS2E! Pt
t echni quperpaupng seb cadistmiestl attipopul@fonatheteof. eiwcthac indbtse gredercd, or a

f ti I i val h f [ t .| t o ti f int t,
o a nonHEMEHR T RaP<b e e s BE bt T s Ty SPE A sl ety Fhe -

ani mal , Eﬂt‘écﬁf?ely‘a'Sdchﬁbkh@hl@niioﬂghﬁ)lzaﬂipnﬁfy'disehﬂiﬁmmﬁoﬁge&tcfemlﬁ@aiﬂﬁ)ﬁ)uﬁﬁdnd thereof.
antigen I n other . odi pents.antigens in e formo oteins or
pept ?degﬁgéfeéaq%@éé c8 “d’flP‘éég"l“arf}CtWZtaH‘“h ds t‘c"ﬂc?t?‘eéﬂlj“cﬁ’(/%ﬁ? §5f3|96€\%1/er t he

| MMUNogegubbspuldtioh @AM BEEFf@ R diviTTRH EIndiSS RRASHRaABHUASI e &AMy 2OLIsGRM(EEN | S
elicited in the animal. Sub§equently, T-cells, B-cells and/or antibpdies
speci fi clepgh GHoLne sRfich vamant at isefaun thereal. Jp othsr isfeyred prbediments the &I d

ani mal . {§ihgind ag@t WAl coBrd hiSariBedydr iﬁﬂﬁlh@@é@ti@@frﬁérﬁen@ﬁfe}egf?f!hg%ef pefhes

processed. In one prefei Ted enbodi nent, an obtained B-ce interest is
used i n #pbrdimeiathe EEMAbINGH\E ageid mall he aapdiaterby il i defeq@abdeteporfes eptifged with a
tunor ce {4y Of, : QAUC [ j ugi | .
[ 00144] (Pékgarticé?ggvgkprefgP?gg¥£%§g%?%%%?§ﬂ%%ﬂ%§g’?ﬁvegﬁ?gn enpl oy
nmonoc!| onainsaamptioe proteimbalys wadehgexarpesed Hut Has aprebearaf edfcemb ek weult o,

ant i body- ugi i e p . cel | s isol ated £« he
innunizeﬁggﬁgﬁgkggﬂﬁﬁg%npﬁggﬁpggg?oﬁggﬁﬁiﬂgﬁ%%gw”?gngg%?&gﬁégdugggg?énph
node and(Sept. 8@8¢nwiictBs debipsragadenerenmipr teferénze oh iyentiean seporedd dekaeomfounednhe

art. Methods of. jmmortali.zin l.Is in¢lude, but are not. lim,¢ted to,
1 anst ecbPRim T bt RS TiHRRE' S Fulslficfm R he S kel oty s
and cul t ig3atand gndeh@rs exelsive abardativieapisciigdrapraiatentitipRrirahstipteadddagdheel | s,

subj ecting. themto. carci nic or nutatjng conpounds, fusing themwth an
i ¢ al Tist Bdle sgBit. B0 L b Gatetiing e SoHBG o B HOTB e

suppressor gene. |If fusion with nyeloma cells is used, the nyeloma cells
preferably do not secrete i munogl obul §pn pol ypeptides (a non-secretory cel
line). Immortalized cells are screened using CD46, or an immunoreactive
portion thereof. In a preferred enbodinent, the initial screening is
perfornmed using an enzyne-linked i mmuunoassay (ELISA) or a radi ol nmunoassay.
[ 00145] Mbre general ly, discrete nonoclonal antibodies consistent with the

o . - o o o - - Y .



anti bodi es can be produced using hybridoma techni ques such as broadly

descri bed above and taught in nore detail in Harlow et al., Antibodies: A
Labor at orwolarush280( Col d Spring Harbor Laboratory PresspPCZrus2ed/os988) ;
Hamerling, et al., in: Mpnoclonal Antibodies and T-Cell Hybridomas 563-681

(Elsevier, N Y., 1981) each of which is incorporated herein. Using the
di scl osed protocols, antibodies are preferably raised in manmal s by
mul ti pl e subcut aneous or intraperitoneal injections of the relevant antigen

and an afnset in HEDORPBIId IO S RREFE 108 Hile O ehendhi #abloniligeherias y

elicits afednpBBnd @SPPNHSEL Fe@ﬁ)tns Q4R t@@h% npag&dgvp‘ér'vmbﬁfty Anhd g6R:T eactive
anti bodies (that may be ful human if the rmuni zed animal 1s transgenic)

from act ispferag Eﬁméhbéwi6@ﬂ©WkHVh@ﬁ@@WWb@neV@mpef§ﬁ€6ﬂéﬁhﬁﬁ@ﬁd3an@ﬂ%odles
may be h | ycl onal
preparat?%%géﬁ§gy%gﬂg%%2§% %§H%%?@'JﬂgFﬁgspgh?%gFggﬁa?e |n§ﬁ%ldual

| ynphocy thed_8G25R9)t ¢rentaipsl seetWHCdewphalhf@de@n@mrp@rf thsteenal Vaslabledpliangwiovi de
honogeno r S t he
ymphocy PSP L SRS oty BT RARAE g AR ol SRl Ul o

hybr i dorras:dox{xﬁ@ﬂt%}dwnd@r@emesro&brhw of ﬁ@aridcﬁtiecnafanpmg trooi ahtgmptweyxnctlmmi orand

nonocl onal ,anti bodi ose f or r in the .a
000! OoBieu AR AR A DRI RRRE Obr il AR Yy e 18 Bl g, >°°
and Har | esuated of_aleeytoﬁlaimlb@du @ she rﬁolhxaimm&athmmeysug@aati«a{ théiahede Spnpestfider bor

Press , { t eds . Basic.and Cinical Immunology (4th
ed.) Lan@‘&’c‘%}g’gﬂré‘éﬁ%ﬁi si“g’élft?"tﬂ?gt estgéla?A{I‘gchgpe“ﬂféIO?fhe PG ref erences cit ed
t her ei n; [(BoskIng, Asl\@ﬂfb@th%lﬁhroﬁrﬁt bl @h4ssaRIRATigiEdrR] B Sompitke e8| 6e8-(2ened. )
Acadenlc Press hﬁ N. Y., 1986; and Kohler and M| stein, Nature 256:
495- 497, 14 9fBe CB¢ é?neéaﬁlw%nétqtae??ﬂvaﬁ%wd93%?Iﬁaéryg Be@i¢iat i on i ncl ude
sel ect ONPO‘fzthé)rﬁéﬂoﬁﬁ FQEmbﬁéé@@%r@@fH 9gnt Axﬁqcil(@cgmalenpmg@sequeneé m | ar
vectors. See, Huse Sci ence 246: 1275 9; and Ward et a
Nat ure 3AM_ lgaiﬁﬁsmodlm%@ TRReRINBYIigstem heompngescapisal-f 8 401 2ri0d 14 her eof are
known a“@qﬁﬁmxnthé%‘é sbgﬁﬂcef}mpﬁm% 'eHchﬁ%QWibW@@%%) CRbte ¢ gwlﬁééhgt}{eftxﬁhe see
U.S. Pat. 444 487; WO 88/ 03565; EP 256, 654;
EP 120, egwlec'EchrQerlsw@ur Neieyunina shoregonggnsus rppeai(SER) o@dplgs("Sush Zonwissr4 son,

3 LT3 93, TR RIS ol s it Gl 98,015
found i nexgnsof tﬁageneN(The SCR823 8&b4 maddes hayn die @RbEGHDb| bindirg &mdmuiazcay ion and
ot her a“%«{g&?ﬁég}i@h%ﬁ{l’lﬁ%gﬁg vféﬂgth%%merggdu%%&hggﬁ ho%%'ﬁ%ta?@ﬁbéi& doxpd in

Bor r ebae nglneering, reenan and Conpany, NY,
1995; Nt@m&ﬁelﬁwc®nmahmnr@mh&bpﬂymﬁngﬂhememmgm:ﬂn@m&¢bﬂcﬂﬂhﬁppmpamh | RL at

Oford P d 1996, and Paul Antibqd
Pr ot ocol & RAHA "o BEETTs RaE s SR TS ot M exhlo, PSR G

i ncor por alidl Vie Odinkeyarb@ifyeraence in its entirety. [00147]hb matter how

obt ai ned the afgrenenti d fo h i indin ent

t akes (eU§13ﬂﬂu§%ﬁq§éﬁﬂmﬁﬁﬁgﬂw1@¥%H§B§P%W% ?5ﬁneﬁ5%g ﬁggh%?“1wgi "¥cl osed
agents nppte@xii sbi forth afiinedisel§ hads\eqﬁ@ﬁdlﬁg ar§SplideNvatiit®r rrﬁﬁa{ddealﬂn%l\égmem

ant i body- prodUC|ng cells (e. ybri donas or yeast col onies)

sel ect edherpbietr!idny &th%?m% %eﬂeeﬁean%ang gedirreipe SBll*F&rVé‘EﬂﬂéSr ?rsffa.geents

i ncl udi nggleds @fheB¥iaIIIINRx taRPHStated! TS as Ni@Eke@RbdRAMCDRE ARG P&y1@nd, as

di scussed in nore detail below, desirable anti body characteristics such as
af f i ni t ybroa@y insple apy drisedibls PEqseiB; Heptide g7 nudeie acipysestipers tias consiituiss oexpanded i n
VivO i N SXBREMG fic @DFRhion. Th AR SndddtherkARK CBAG WEILARIPARLRR n £l
nude mce, or in cell cul ure In vitro. Methods of selecting, cloning and
expandi nl}ngﬁl ishicdpraigd GiprgindbA) elgepmicd spliceyetanybr wmwierepe g iement tiiredr et e

ant i body i I t t.
[o01ag] | Er e P ARy U Cr B kAR e B ELTAE Lo ibtats & Ind e B
associatemmﬂ@hﬁcgﬂnbmnbumoIndﬂscmekeeepmb@mm@uﬁmedﬁkﬁnmrhmmmkcmmmseated by
t he select mar kers. he the.te epit refers t o tha
porti on q c(i’\ a01 sequer%ce ﬁglg% or méﬁ%@ enc?dl {umlenréec(glg%q 3 g}ahce v 1ant 8%ificall y
bound byﬁagpamﬂmﬁmfar anti body. Wen the antigen is a polypeptlde such as

noncont | MOUD" ark oL eiRe s chetiep Debbpeoar byt Bty St e drbemer,

Epi topes fornmed from contiguous anmino acids are typically retai ned upon
protein denaturing, whereas epitopes fesgnmed by tertiary folding are
typically | ost upon protein denaturing. An epitope typically includes at
| east 3, and nore usually, at least 5 or 8-10 amino acids in a unique
spatial conformation. Mdre specifically, the skilled artisan wll
appreC|ate the tern1ep|tope |ncludes ‘any proteln deternlnant capable of

v o e



antibodies to that epitope, e.g., using the techniques described in the
present invention. Alternatively, during the discovery process, the
gener at i omoant/shmpact eri zati on of anti bodi es may el uci #araseorfiosmmEt i on
about desirable epitopes. Fromthis information, it is then possible to
conpetitively screen anti bodies for binding to the same epitope. An
approach to achieve this is to conduct conpetition studies to find

anti bodi es that conpetitively bind with one another, i.e. the antibodies

conpet e fuiiatiBg gell ngperylatines immesagdance withihg fieachings gk hymee 65324 iCDH2hhi ng
ant | bodi 62 ARSCH HBARINRII CIARSICATPCH:L cABink fo AERRRL ARLhskifn UR 03/ 48731,
WO 2012/ 031280PCT/ US2011/ 050451 [80150] As ‘used herein, the term binning
refers t &MLOREINGdd o exprplgsy arepiopatiie smivaseid sgqvetlmmrre&mndxggw (rinBdilng

char act er, Ty I r endi ng on
ooy Gyt § DeBliEENG™ e@giﬂelgﬂgﬁﬁ%vf%h %élélt% oRuSOIRINES R DY (RN Thus,
whi | e t héndvecdsii-cpdberirs urorugeling lcadheoh- lfO@CAMﬂH@j&})n&a mglsmnmbtao«dpreseuuhati he

i nst ant in ent i t i not a ect | rrel opes
and sucheRRET sHChmeds R em“%ﬁ%tu oﬁ%h“'élﬁoJ %’“‘Ecahff ek Ss%n%‘“ueupn@ b‘w“ BOVER | ért

r ecogni z adnvted odl olaimgining %ﬁﬁﬂarw}tpla Thd s/tapdasmad donien cfdfycalibhee bﬁhdmao\ﬂhet her a

sel ected ri.mar ant i ra nt thereof)_ binds to the. s i tope
or ot oss hutbettF uieTdita e PR Tmussb GO En P B By ouyRier TeRTETHBIE Khown
in thleI ay g- cﬁﬁﬂn@ﬁlﬁmfg@[dyhalh Ebts)élglﬁl ﬁ%@ﬁﬁﬁﬂa&&mﬁ@bﬁll&ll akiﬂesgﬁhls gﬁﬂqeéplglﬁbﬁdﬂs:{(iﬁnt S,
one al | o t he ry antibody of t nventiqn to bind tqo the narker
under satl ?@ﬁ%ﬁ& nﬁﬁ%?%ﬁ@@ﬂ%@%%%iﬁ‘%“@ﬁy%ﬁﬂ hf fnyagye apgi¥ @€ ondary
ant i body cielteNd A @dubt@nSA BB rEBIoK OF E-chdhelif6r b5 Eat@it isReskYaliySisaRlagdtambi nd
to the marker at the same tine as the rlmary mar ker anti bod t hen the
secondar $reait 138688 voierired dedidergntatien ehhe Bpnarop @aingar wﬂbreﬁreicéar y anti body.
However, gésftroﬁl%tn%@Eﬁﬁg@rﬂhﬁmsbtﬁggyshb@n e pﬁ#@l‘ﬂ@ hﬁﬁné%d"&eét& hft@r fker at the
same tinme, then the secondary antibody binds to the sanme epitope, an
over | apppn@r@pteﬁmﬁi-caﬁheah haisiatrexye upfisegrable prognasisdhan pationts hiving anormile
epi t ope Q)gﬂ ioRYevkhe primary antibody. As known in the art, the desired

e

data can talned using solid phase direct or indirect rad|0|nnunoassay
(R A, sH0I &B]phaSgél agipthecpreigrred maikeebat negyApmeed imacavodissayitlf Bk Ayesersandwi ch
conpetitiQ @E]g] S ! ce - GE
Heal t hcare nt%ﬁ%@]}? ?%He P/*\I%z%e%de?i ééeé(?A%@ Lilfx'grg%]redl%l H?]g?% ﬁé?@@i@

For t eBi oacidl pjugnce porfrdspwdsw GerdBank AcomsihoNol NIWOOZFH&@ whde thesxunrfmei pI asnon

resonance r.ein 0.an o phenonmenon,, @# ws for
e anal 5 R PPREARTEF hlewl Gkt ortlndll LiRinpRae ASTRATENE G o
al terati eqh of whphﬁﬁmcmp@rmahﬁéma@wﬁa&nm tThie n:mwgi@&gmaem bemhgs o5 thel N a

parti cul arI fer enbodi nent anal ysis is. p nmed u

B eor o hminRloBu iy TR kb ty o p S Ran YR B e Sl O RS R: | ne
gont ext edd @ggtg@@dm_eﬁls gmzhmagﬂﬁenﬁae biadget hﬁuﬁﬂg@emhiaﬁ@e%ﬂm@as go(rjrpetl tion
etween anti pbodies IS et erm ne In I C t eantl oay or

i rmunol o@ﬂ%’&‘m@“f‘%‘?ﬁ?%mﬂv ZPPQggrBE%/C BReER 1@’ éﬂre%?%%}é‘iﬁ%‘r 8 9T i bit s

speci fi ¢ ghhneéynad, MhcrapHagésane PEn@Mak B@ﬁ'ﬁépﬁll% &t@@ﬂﬂpﬂle@mtmarbeu;mh@al ly,
such an assay i nvol ves the use’ of purified antigen bound to a solid surface

or cell scﬁ@aﬁhedgn@apﬁéwsalﬁeft H‘é&i@ﬁee&ﬁl uiPadebinzer 652l il A§H Moy KISt stiah. and a

| abel ed ﬁ@fﬁfa@;&@ﬁ‘eff%ﬂ@nﬂﬁh)‘)@@%@rs a@@%ﬂ%és&d Mxepré)l[f&'aﬁﬁédeﬂﬁ‘of}% ERasy ed by
determ ning the amount of 1abel bound to the solid surface or cells in the
pr esencecdfni¢ pelypseand aleneman gpwbykd with U@lmiill mycashes theltas byrmamolyinsiasanaers s

pr esent p eting
ant i bodi g%y&?ﬁgfédéégm)%ac}?gbﬁ %?Q%@%th&saﬁ%ﬁgé‘lﬁ%?%{gi%%?d?ﬁ%@ef erence
anti body124% anti bodi es binding to an adjacent epitope sufficiently
proximal to the epitope bound by the reference antibody for steric

hi ndrance to occur. Additional details regarding nethods for determ ning
conpetiti veVlbi nBimiingakgenpr ovi ded i n the Exanpl es herein. Usually, when a

of o rof EVERNe it sbage FRoR el hERSaRe pplsrooy e o ed o0 o5 a5 ferdin, 585,

60% 65%letdd), ﬁzrcogﬁ:ﬁéﬂ ok it MFeted b h BMddg aBéniai dfinkGhdréin] Dbhsededdroadly Feeast

80% 85%, 90% or 97% or re.
’ (ihe purpqoses 0{ (ihe present 1/?1vent1on a compatible binding agent may essentially comprise any
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[ 00153] Besi des epitope specificity the disclosed anti bodi es may be
characterized using a nunber of different physical characteristics

i ncl udi ngyofor2/sxmnpl e, binding affinities, nelting temperaiSara/of0is), and
isoelectric points. [00154]In this respect, the present invention further
enconpasses the use of antibodies that have a high binding affinity for the
sel ected marker. An antibody of the invention is said to specifically bind
its target antigen when the dissociation constant Kd (koff/kon) is < 10-8M
The ant i By ospelesyls tat profemblydssogiates gath agparkerang is dafeetiite.t p thibeagandiiee Kd is <
5x10-9M ' ' i-Qk e : i - one
R T R S S R g T

of f - r at e pwheingyad nudlit @cidy welyding PNFhenddtbdd Mranpariddularlyghé pinding hgents of He
off-rate | s. <. 10-5/ s - [ s of. the | t1.Qn,:

ant bodt S5t e RO 38y Rt RAREE B uRbud e B Sk AR 48 1
and i n yéctimfatyeeid, eptioci hgidbor palysatdblarid. fobr ekanipla ikdsetecR¥ Eovbaddilnesta | | ot her
sel ected enb(%.(gi nent s of I he ct)resentq01 }lnven it.on cotr'ql)]ri se. qnt I bodi(?ﬁ Gthat have
a di sass6ET AL S CONstEaAt ™ Br R (K Of ?r&%%%“ IBF FUST of ASAID0 9T YRES t han
5x10- 2M bindBg fiaB@ent10r&W) [ @B phhiaaladx f@feddll einbSEmehiathe bthddHy agkre 9sertitgn
5x10-4M | ess than 10-5M_1less tha x10-5M | ess than.10-6M 6| ess than
5x10- 6M “PERECY ﬂhﬁ?t‘%ﬁqy?%ﬁaﬂ‘é‘ggt t’%‘?ﬁ%‘{%}- g‘@f@"?‘ﬁ}i PrnggrEd ™ “T’dl-t%‘%f b¥Egg ¢ han
5x10- 8M a{;@s faj bafiprk0a Mdrker esesificRaall molluRMindigSgethaar bAtddéruptesspohan
5x10-1M less than 10- HM |ess than 5x10-11M |ess than 10-12M |ess than
5x10- 12Misidduieraplighs. yecepipiacvatan erimicsizatpn/ multijperfzaden, corgaeenior ingipe. Pess
than 5x1QmdA}riddasSackan pkibedeM Birvidvessind helnstRsdre Me £REHRIFImsRRE fiC

enbodi nents, an anti body of the invention that inmmunospecifically binds to
CD46 has PERAINGSEBE] iateBVithyy the BNt Pnotkilicdin therag ithouendphgxperinpRiatipsn

(Ag) kond1hzA9) Af aiRbed ﬁgy%ﬁic&ﬁﬁ%l%%n%d efbodif@ft oZhd HRMhd RvehtioREorhFRST
5x105M Is-1, "at least 106M 1s-1, at |east 5x106M1Is-1, at |east 107/M 1s-1,
at | east bBingaxgntssin the fgpm gf antibedies. g krm-antibqdydess] is Hsedrin thedroadetb satiserent |,
an antib s I | q LEca bl has a ke
rate (CDg’gys(p%\%gé@?g%%xggﬁkh?%%ﬂ%&?ﬁ%@gigﬁ?%%dbﬁgllgés%ltl %C%gléfgm %l,a%ﬁaelss t han
5x10- 1sadtjboligs snultidenal gitipedigs, rdcembinpithrpreduted agibddied, egmbediesnmulBis@sific]

| ess than -3s-1, S 1. -4s-1 .| +4s5-1, | ess

t han10- saPods Endkine SRBo G MRS AR o 888 shIRMER RGBS o 65 1) s
t han 10- am®odies, lhesgnitdibamtibodi€d; dsmdric dntibeditsh prirh&i784 aritibolies $ab fragm&ns 0- 8s- 1,

of her o BE0 CHE B AT REATA R P o dsaee ROTRL O Ario S G BE SRTTBbat s

w || hausitatieadiid anl byhet Dnsimidgically Kaivé kaibokpfrigmais @tlongeasheykQRibt the at
| east 5x102M 1, at ]Jeast 103M ., at | east 5x103M.1, at .| east 104M 1, at
| east 5x %%)SEM'-‘ %‘,Oloétca* EHYLY éﬁ*s farker agsoqialion or g‘%%‘@%?wi? brpadgrsgnse. thegNibadiesyt
| east 5x 30BN pksendinvt@Ratinclié MnihunadlotuiasiolX ) idd ilmumblokRaS) aciO8M 1, at
| east 5x108M 1, at |east 109M 1, at | east 5x109M 1, at | east 101M 1, at

| east 5xiBaREHS ofdmmuagglpbulig malgeyles.de.. molecpleshatpeppigiman agtigqnehipding Hifoml,  at

| east Sx}{AdRMele fradmdn@Anty dGda3Molbe Ried t@@ﬁ&théXéﬁ%%uliﬁHohﬁﬁ%cluﬁ@%Ml, at
| east 5x1014ML, at |east 1015M 1 or at |east 5x1015M 1
but not limited to, an Fc region or fragment thereof. Further, as outlined in more detail herein,

the terms “antibody” and “antibodies” specifically include Fc variants as described herein,
including full length antibodies and variant Fc-Fusions comprising Fc regions, or fragments
thereof, optionally comprising at least one amino acid residue modification and fused to an
immunologically active fragment of an immunoglobulin.

[00142]  Moreover, while all five classes of antibodies (i.e. IgA, IgD, IgE, IgG, and IgM) and
all isotypes (i.e., IgG1, 1gG2, 1gG3, 1gG4, IgA1, and IgA2), as well as variations thereof, are
within the scope of the present invention, preferred embodiments comprising the IgG class of
immunoglobulin will be discussed in some detail solely for the purposes of illustration. It will be

understood that such disclosure is, however, merely demonstrative of exemplary compositions
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[ 00158] Once an protein or immnogl obulin binding agent of the invention has
been produced by reconbi nant expression, it may be purified by any nethod
known i n wbheomvasifsor purification of an i munogl obul i n wrolrasadie/05@s1 nor e
generally, for purification of a protein, for exanple, by chronmatography
(e.g., ion exchange, affinity, particularly by affinity for the specific
antigen after Protein A, and sizing colum chromatography), centrifugation,
differential solubility, or by any other standard technique for the

puri fi catbmeBedss prasti¢iag thrpresens invertitniapd agt inpmavaylimiearsthescaphef heesent

i nventi o%vggtyonq)eﬂ{e@f,g V\%e aligkRkpgous pol ypeptide sequences descri bed
herein or otherw se kno Inthe art to facilitate purification. In

parti cul é@q193]pr eWethindlr eomisatiofithninstanthevenaeiuik wilbbesappfeciated thatsemprtibienvent i on

will be : ] inity
chr ot ogy sl ee B SofElisd P HicayaR BfnCeBhEldu b, Bt B "ot

t he presd mhnphvg‘esrbxi Binlegend.fin@gnenbgewent, dnﬁrbrodm ovbar ddhrengak andortheéonj ugat ed,
coupl ed othermnse as |at a di nostrc | e agent
o Fepor fapReEGt R B Rg By Fiiba b el Bufa®p JRGREon g s

nucl eot i dﬁ)ud@hylﬁld@ﬂﬁlt&chﬁﬁlb@&ﬁlnenﬁm of aghisginkoihper inAsbtse or adelisplagewher e

herein suc |.abel ed bi ndi ng nts can be useful for i.toring the
devel opnﬁ’rﬂ ogly t< r5) 2’? e&r%%gnﬁff}bé?’ﬁrlﬁfm?llé’rléﬁt g ‘&Fgoﬂﬂ%redlﬂ‘ s part of a

clini cal céBgiseh@nfineeabroe a hoclelehad qienct g agfiddtie @ ¥q@faléht BRFdoF, @HEGAn
t herapy i ncI udi ng t he di scl osed nodul ataors. |In particularly ref erre

embodi meAt €35t pRe A1ige o duereHi dineg hugamiimals Jbe engoded W“tgﬁ“(‘é? iy/ érﬁcﬁ’r‘tdé‘Fedor

det ect abb@ tRGRMal EcHREnHERsUhe AninkideRuhy i8Nz HRARRAGHELNEY. NG ARd,
optional 'y, enriching, isolatin sectioning, partitioning or purifying

sel ect edemhermpreMtEersdn thedomuPERPES or ISREHcSHEpnicster ghectyjthisad yétbeltf or a
nyriad ofg; Mneome'va%&%n%ogaﬂk 1rﬁ'1%tiuc!eﬂ%Eﬂuﬁ&eép%ﬁ&%tgarrgg%gbi\%gi RN,

drug research and devel ognent t oxi col ogy studies, etc .
di agnosi slicigéiretbe pimabridbssueaiiyal-aelisoR-colls andfor enfihedies epanifibéoraootgshioshed by

coupl i ng 1n‘?e¥r%s@§r%%?éf@r%blg1%b§ag£d BoRALA%n AGE Vind P.cAR! BEEALL/ 07 H@?otoé‘igggénpl

i ncl udin 0, various enzynes conprisin
hor ser ad psth)np]é)r oxthetasescessafl. kbl dm @rqﬁﬁhrﬁgphdvt)@m?ent meoiagad:ce&{cciis Dﬁa&@,st iopsed

acet yl Ch?qﬂﬁf%ﬂ&%{ éaﬁi 10%5/%% ?rH E a?ﬁjelaﬁ% f@%f"’g Pusgéwl%lg { rrll?or cel:l in or eq tt 0

streptavi 'R and’ avi 7bi Ot Uor eScent Such as but
not Iim pre)ductecnhyhmberhtihoﬂ)epmdm;mgderuorescer n, fl uorescer n i sot h| ocynat e,

hodami hi | chl
i I AT A I s N

bi ol uni nesibedics metietingdgents S lichrefagedethbadtentd, aiilttbedy poduditCidiamas e
luciferin such. as_but. not limted

to iodi nBreE’ﬁ%&f %% s licg?:‘?/d ?f?rfa}(‘jl ‘(‘)r)%(‘:&nﬁzz\é ’b‘ﬁ’af 1‘&%’ imgypigfjon, the animalis

sacrificed and lymph node and/or splenic B cells are immortalized by means well known in the
art. Methods of immortalizing cells include, but are not limited to, transfecting them with
oncogenes, infecting them with an oncogenic virus and cultivating them under conditions that
select for immortalized cells, subjecting them to carcinogenic or mutating compounds, fusing
them with an immortalized cell, e.g., a myeloma cell, and inactivating a tumor suppressor gene.
If fusion with myeloma cells is used, the myeloma cells preferably do not secrete
immunoglobulin polypeptides (a non-secretory cell line). Immortalized cells are screened using
CDA46, or an immunoreactive portion thereof. In a preferred embodiment, the initial screening is
performed using an enzyme-linked immunoassay (ELISA) or a radioimmunoassay.

[00145]  More generally, discrete monoclonal antibodies consistent with the present invention
can be prepared using a wide variety of techniques known in the art including hybridoma,
recombinant techniques, phage display technologies, yeast libraries, transgenic animals (e.g. a

XenoMouse® or HUMAb Mouse®) or some combination thereof. For example, monoclonal
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, 112-rn, 1 1 1 (35S), tritium(3H), indium (115l n, '131n,and technetium
(99Tc), thallium (201TO, gallium (68G, 67G), palladium (13Pd), nolybdenum
(99M), xwoan1wsBKe), fluorine (18F), 153Sm 177Lu, 159Cu/US2e19/P@m45i 40La,
175yb, 166HO, 90-y,, 47-c S 186Re, 188Re, 142pr, 105- , Rh 97Ru, 68Ce,

57co, 65zn, 85sr, 32p, 153Cd, 169yb, 5l1cr, 541., 7 Kn5113

Nl -Se, -Sn, and 117Tin; positron emtting netals using various positron

em ssi on t onogr aphi es, noradi oactive paramagnetic nmetal ions, and nol ecul es

that ar e 2MHYFSH ehdiedicdyredsijedyitidauna techapswes fuck ay kardhy desedhsd sboverinduch

enbodi megpf,shiaR RlofidekAltif HARbR ¢t AI0AnIBSHQIRIIABY aloBy MBAal KOQWRpiifk TRt and
readily avail abl e from nunerous comrercial sources. In particularly

pr ef er r eBakaigodiMigsat 2ndielel IBab Hamenepingdétial, iagdaneslonalAtdodiseand hCell ow

cyt onet r iyCpaRalXSks. 0 | ' t qi ow, the
bi ndi ng gggntsZ%§§§Bgfgg?%?Fgﬁga43%@§§#g¥§§35§§gﬁ% ggg?%gughqggggﬁpeptide
or fl uor diptlosed prasododse piitibpditearp preffdratd ptaised irohammbls bp opiltipdd subngargpus@par at i on

or diagn | C. ' ohi | S or FACS | .
parti cal SipSsRisRERHLE oPE AR IR Th IR M HeBhuli Tl diparr
reagent syst@mtiobigenceallyieliyitsoin imomoa tesponSt thasqapyiseslproducidnarf netkeant@diarent s,

U e T R
comrer ci glénocpvir Igdpiency@l. nwhilp éptréstRing agsouRefal bé Rarv@uwdiffoncat s@mioncl ude,
Dt 2 BTl et e gl L 2, whl e coutcopancy 0 o0
1984, Celymphdecyt&flonaind spiben, fymphtiodésad pbriphSraPoildod th pfO3dd i Mogenduk | . Anal ysi s
of tunorigenic¢c cell subpopul ations . .

preparations of monoclonal antibodies. Most typically, the lymphocytes are obtained from the

spleen and immortalized to provide hybridomas.

[00146]  More generally, methods of producing polyclonal and monoclonal antibodies are

known to those of ordinary skill in the art. See, e.g., Coligan, Current Protocols in Immunology

Wiley/Greene, N.Y., 1991; and Harlow and Lane, Antibodies: A Laboratory Manual Cold Spring

Harbor Press, NY, 1989; Stites et al., (eds.) Basic and Clinical Immunology (4th ed.) Lange

Medical Publications, Los Altos, Calif., and references cited therein; Goding, Monoclonal

Antibodies: Principles and Practice (2d ed.) Academic Press, New York, N.Y., 1986; and Kohler

and Milstein, Nature 256: 495-497, 1975. Other suitable techniques for antibody preparation

include selection of libraries of recombinant antibodies in phage or similar vectors. See, Huse et

al., Science 246: 1275-1281, 1989; and Ward et al., Nature 341: 544-546, 1989.

Immunoglobulins and certain variants thereof are known and many have been prepared in

recombinant cell culture (e.g., see U.S. Pat. No. 4,745,055; U.S. Pat. No. 4,444,487; WO

88/03565; EP 256,654; EP 120,694; EP 125,023; Faoulkner et al., Nature 298:286, 1982;

Morrison, J. Immunol. 123:793, 1979; Morrison et al., Ann Rev. Immunol 2:239, 1984). Detailed

methods for preparation of chimeric (humanized) antibodies can be found in U.S. Pat. No.

5,482,856. Additional details on humanization and other antibody production and engineering

techniques can be found in Borrebaeck (ed), Antibody Engineering, 2nd Edition Freeman and

Company, NY, 1995; McCafferty et al., Antibody Engineering, A Practical Approach, IRL at

Oxford Press, Oxford, England, 1996, and Paul Antibody Engineering Protocols Humana Press,

Towata, N.J., 1995. Each of the forgoing is incorporated herein by reference in its entirety.

[00147]  No matter how obtained or which of the aforementioned forms the antibody binding

agent takes (e.g., humanized, human, etc.) preferred embodiments of the disclosed agents may
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[ 00162] As di scussed i medi atel y above the markers di scl osed herein provide
for the differentiation of TPC and TProg (e.g., in colorectal cancer) and
TI C and NWG20eld3$280n a variety of other neoplasia. Althecgluseaoloaisson of
live cells is requisite to denonstrate functional reconstitution, and thus
definitively denonstrate tunor perpetuating capability (i.e. CSCidentity),
know edge of TIC, their conposite TPC and TProg cell, and NTG cell identity
as discerned using the disclosed markers facilitates the discovery of genes

and/ or peEtlf ysioasehgrrctisirs wint thisterask TG aptihodepradieing eshls (ag i bvsidomeser eby
enabl i ngoﬂyea&%emés)%aﬂe%gl@&é& IcfonBM A d) SEBRRY FdrQle liAbRLhaREQi@LLS -

[00163] I n ‘using the markers disclosed herein as tools to identify TIC or
TPC populngtudgsfor exampde, snbugfegnanth dighairtibpdypprodustipd andpat dsdqussed insppratde@ilf r om

t hese ce I tam nants
t hr ough % %%gwu%glpao an!rtltg d}édg%%ﬁt?réﬁgg%dggﬁg?ﬁfﬁg% e&%@%‘oﬁ'ﬁ an%ﬁﬁféet%}fg&ftggegd;r ation,
FACS ( Ex&yplidongy carl beseparglah trur e imsgrgonkis smuils on agimabst thas lack eo iminguee s
describe 0 r r 0 r opul at | .he

char act er’ %gld\ééncri‘ﬁ I%Qg drlitnl¥ &(ﬁ é‘ﬁ{?ﬁe ’En%g?n édreg{aafi% gﬂ%@ c‘?‘%ﬁ%ﬁf)%é% g@?@?ﬁ% e 1),
next - genbytaidomas &relémenlonmg e(ldﬁxﬁmlhcél ;ﬁc)ducesaas&scsqmemtfoomsestpmyies, ardvedldmhwol ogi es
conbiningwgeveral EP &g hese technol ogi es, such as massively

mul ti par ?Sﬁoéo?%{? 2\? (e} et?’ry Such technol ogi es, when applied to anal yze
t he respamtigie tluwilr fuetddrbesphpamed ik iddb®sddi stbaisadvinassetite widl ordbuap) e, may
| ead to the identification of addit | C. mar kers, inc|udi r ot ei ns,
RNA mar k8BS RBEOMTHEF %&’“?‘H‘éﬂ‘? Pfeﬁ%{md'ebm@e ?ﬁ%@?@?@@ﬁ%e&% ‘He&%‘“ H%B?n“bh zation
(FI'SH), bpltb@bﬁdmrgaithmkehs)f theadrg@antifa cipablealf bzias ratbifizedAh@ BRRGEI0AIS, OF

fl uorogenic éSI cochemn caF properties such as differential adherence

to mater P‘?ﬂnd§ﬁl§§?¥”§’t‘ éa"(“lbo‘é" \b’h%{gtge a‘mgé%tsladmly@??,“df Su%*raséaﬁllﬁe"é%t%‘ﬁ o
transcri pt foeRad bdie BmRbRA ol @hin€ 8NdLdindfddhntiflcadaMfbreidf juap&sgent or

| um nescent reporter gene constructs inserted into the genone using any
nunber oferianaipidingef omoin. FpHepcs formed Haet doisusEt HBS aClPW&B’@}CFHbE%aI@I@ | 1 ed
N the agboitirbkindBRAGE aﬁertamgu& € réifkd bpemalr@fomﬁ%argk FRLASRA fEnei n can
be enriched or 1sol ate usin si ngl e mar ker ination of the
sel ect dpetdipdasdtuning kén spitope tyg)ma ipatudesyd tdael3s andaere aswdii aateastiar B-0he
expr essi f S et forth

i mredi at Qrﬁm{% y llgggl ateung%{ lgggtfa} stn E(glﬁlg%ﬁfah?%g f:fgaclﬁu eheeskgﬁ%rtﬁﬁg\?]ml sol ated by
cont act i m@rctcmemhwtetrm ebltmtlmrgut@gelmIgoanlcﬂetehnemants:ap@lerﬁgnmﬁocblmbpanoan| on,
FACS, or any h S i t.unor cel
subpopule{?lon§0gglsmegc)i‘g%ﬁgﬂIe T%F&%ﬁggféﬁgﬁgﬁﬁﬁﬁ} mg%éﬁ%og%g? .e. their
char ge odetelinfifizarseyahdrally mil;lets:f omermxoalpaalctwecsmtfaa:e golpiigs af mslecdes such as

physi cochem cal, pro es confer. to dj t unor ul ati ons
D2’ bt narRgedgen LR b8 of St uosein® s skr S st PGt BPSBRRMLE | on

t echni queucair€ cina@istiad)ds gelinay spbdific Slaeedsbietbrigics. eAdditdiangapgdpaibpns of
cells exgr essing a_particular nmarker, c@r‘}gl es enriched in this nner are

comonl y % BfeGeR eaioapatiapaly 14 a ipgt gpifppe. hediones O AFAEUANGETVER s and cel |

clunps. Hlotid adlthe infe@dckifg MBLeahle Glcibys MeptividyNeecar IRRRY AbhOMe Bfim&i§lahindM t h
all markers except that not_ expressed on a target cell population (e.g.

CcD66c) afdd ?%P@W bt @rotqleolfesqo)x@éwtmnﬁlgwopep a»etppem Oérﬂrtsfaﬁw@foéw gfoss

enbodi mephsoQfid gk HST ABhroRR tacat !1%r1§@$ﬂa9a¥edfﬂdh%§e9£1%ﬂ{éle activated cell
sorting gFACS) for cell enrichment or iSolation, as flow cytonetry allows

rapi d det®ilf¥d Lonseyskyrederisipsgnan arliges is deframied df is Rpysblcels genesae and
conpl exi L%b%leg ﬂ%%a\{' g&@'e &gl \Lsi?ng tﬁ@éamags hés&%em ﬁle@rquﬁ%eh@cr ge versus
smal |, single cel us cel

cl unps, nore or Iess granular cells to
be di scrAitematiety, ﬂurmg tbmém@tvbrerprocm, é.ld(gmqratmntaod diapastegizgonpf enibogies

paranet efs %;E St rr#aﬂ?]% fnubisfra @%mg)?esgu%?(?# qu‘?gln}’dr%ﬁ?‘dhéﬁﬁsr @¢n ;%Ism[)l%f(% ective

mrrors an pass ers, suc m ssion wavel engt hs
fromdi stmnmonntlf/éljamrm@enbodmsdorénmng tornthe sacelepitdpar Acheproadl to ngaokitlons,

fetained d(,y Gduct %mf;elnﬁc?rﬁ 8Ccll11£sotm%m8 (e)trrlltllbogles %t &%ﬂep g \(ljellye Bind Hith t())ge another, i.e.

the antibodies compete for binding to the antigen. A high throughput process for binning
antibodies based upon their cross-competition is described in WO 03/48731.
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interrogated in this manner on the order of many thousands of cells per
second. Furthernore, using a flow cytoneter with cell isolation

capabi | i twe=0(2a131280 FACSAri a; Becton Di ckenson), single eerits2eitiobo4di stinct
nor phol ogi cal , physi cochem cal and/or fluorescent characteristics can
commonly be isolated to great purity (> 999 . Using such techniques in
accordance with the teachings herein, it was possible to characterize the
het er ogenei ty of popul ations of single cells obtained fromprimry and

net ast at iQQWﬁrmr‘%s Wbt Beraiadthe e Sfnningireisrh te a megiod fragoBnibadigs basethNT X

tunors guRWANGiEn Mg MRLEENGs. Tile MASHIRAS 8f lﬁhseisk&}ném{'aﬂ&ﬁitﬁr}, B@pe}{liiﬁgi lity
of these cells during the process, enabling transplantation of as few as 3

cel | s pepn ho disferant the wbyesied Airiding pererny offhes antibadiey egjedhi Biuywidke teee| |

popul at I @i Ral Ah&h 5 Al SRS Rlifodls 3¢ LR é@g&s&d&n, hQQh08) Rgcause the

mar ker s closed in the Instant 1"nvention ena recise rdentification
and i sol alviapndigktlTR@relate wish episrpesdndsagicieitial degarmanations|skouldbelfudthet i ngui sh

t hese ceunsﬁnfn&?)w &Eéroﬁgtrggol h&edm&)g% s and stromal cells, the resulting
tunorigenic ce popul a 1 GNS provi de Tor detection of protein-encoding
genes, G DHRNAY]th kionguvert oshamtdetzonine ediethey dRdsted pdhary aptilpddgi(oSraassorci at ed

with CSC, That .i hese genetic _and/ or  pr.ot.eom c term pants,of .

So 1 - onthGBeD bR LB TR OrsraF FraheRl o it S Th O ATBnoly wing

pr ef er entetloiykrexprie geadt aby sdt et ialiat Exaalples hoeing €n edadsedieuibodin@en) aecel |
subpopul ati ons can be identjfied as di scyssed herein eval uated faor use as
o oo Ml Gt FRiRaY kbt FeRonda b RS mifken et S oatifan

I esponseafdthén Pedstuies theabilheTtRPRubdary @gbdty o Bihd ¢ GEsGR: AukeoTEhbased on
their privileged expression by TPC (i.e.. i n colorectal cancer, for

i C . CSC
exanpl e. 2WRY 5Pl tO Hind kothe marker Ptdéﬁ(e%m?éw& %%)ﬂ%erpatm%@iawkﬁ Hrigodymeen &8l at i on

of TIC agdoNh ffbbey KiR@M RATfrG@REpiope MR tRPRlanCakibodyU HhwRREL, if the .
triple-negative breast cancer enabl e the discovery of "better diagnostic

mar ker s 8R$8RtanaAnEkody i ROTRDE, o povd 18T THkCTet Hieshae lige. thaghesesandss) anibedynor

cel | subpppul.ahd QRR PPel AES hIpidReptifit, bitlaNbpe (M &thlcRRe Lﬂ&&h@rm #lel ow for
the precise elucidation cellular hierarchy and enhanced characterization of
cel | phepwtoppbeind by thehirgnarpabedy.i As kjown ip hegndde destiod dath aan teedbiainsdogi ¢
mal i gnangj: - pl @St ' L es
prect ool 3 el BnATRRGbERIRET L RARRALASYH (REQEIATThEE TR SRARREL 11 vivo
and i n venzyme aswpaysastay (Bt esaniwieh térapdiitive asad apatcerst 1 systenf (iehestceel | s have
been exh [V v .| . ® y hLes G volved to
the por e EohfR S Red e L ki Rl e RO e B BN o

gr owt h bEoritedBan thnd. ) @dlowbaytontdtrdymethoddbezyr dhe sdoin\suif o Iplis@dn tesomged, heusadt hods
herein apd thejr characteristics tested both in vivq a in.vitro. Because
Cunor 1 PPy el GanParereonfRn yEp PRy B ol e Bl voly by

t hei r abintdricyiohobyf dedctibrusroil tegtiomtifl pioteily tanentiagehiyichites biaswhsdrmsdfixinant at i on

that facili.tate isolafion of conpetent TIC is essentjal for_ their precise

i dentifi B%Hl?"@ﬂg’ Hr‘f'fe’fr?# @ngrﬁeq’ﬁ% a@é‘rS BReigmedy spg | iiacere @ F Oftgrglocancer stem
cell subggtrumdntTI C), are best identified retrospectively based upon their
ability to fuel heterogeneous tunor growth through at |east two rounds of
serial t [Qﬁ)ﬁ%?;ﬂl ar?fh_ﬁtt‘frB]rFOHé’FWg"@Prﬁfeld in fisaptextof agfiofieybay Cr?éﬂl’e"@é?ll the spgne
denonst r gliede BRERIBmMbaItioh BkQeBf htlbo&idNE A terniHEHLEBIAEH QW GRicR tHeMRliNody
transplants are sufficient to give an initial read on tunorigenicity, thus
faci | i t afiingunplegically Bapopal Nagnegemdpy (e AtsverHs ofintmpits waifi iBepfs,  a
singl e r Qe 06 dHAPRPL AMAS Mgk FPfcafislidiGineay bifoflel indiubd HShu¥is

di sti ngu%gér% t%et I\}veé)n?TP_C and TPr %g cig}ialcg,}l’!gs bgt h agopl(jl at i or?gé a glfled

t unor i gemnitigen peund heli sdlidesdrfagros cells PRParag edtbérl of thess ai delabeldditedd and di scl osed
herein f I : r ' C &l s irolhnability
to conple e r&ggﬁe’@g‘%@ﬂ aﬁ%ﬁ%ﬁ%@%@%@%&éﬁéﬁ é,dngﬁ%ltlﬁc@éafsugn ifsg%aftg\%l S are
t ypi cal | yy Haeymitihg gelamssntiof lahelt bonodyeriied go)id urfase ot adls imothe file@ncaoft thierests

generated by TPro | | can. be difficult to observe. A.second round of
F anspl avineish . othdng e Rinloboh it ple % ERASTS AN ET Rl FHTY e

reconst i tampedifio@nisdyi tympdting RGibodies)iaclidey angibadis tindigsto tifeesamatepiedpe poel at i on
of cells is devoid of self-renewal properties.and ilLs oliferation

capaci t ySitie dpeoganEiubaiiire BanadetmagRs thSpRhiaimais Rone
correctly, these serial transplantation experinments should use very snal
nunmbers of highly purified cells (< 20Q;cells isolated by FACS) and tunors
fromprimary transplants should be allowed to growto > 1,500 nmB, therein
provi ding an opportunity for TProg cells to exhaust their proliferative
capacity in vivo prior to secondary transplants. Such analysis is greatly
facilitated by the techni ques disclosed herein. [00169]Wth respect to such

.. -



[ 00170] When further nodified to include the transplantation of at |east 3
groups of mce with dilutions of identical cell populations isolated as
descri bedwbepeiaij2zsone can al so determ ne the actual freqoensgoiofosoisC, or
its constituent TPC or TProg cells, anong the input popul ation of cells.
For exanple, this frequency is determ ned using Poisson distribution
statistics, which enables the quantification of TIC anong a known
popul ation of cells by enmpirically testing for the frequency of
t unor i gefPIEPE hoyndhy the frtergnehaitibadnion setiahingancsfto gcar. cAghiignaldetailsndependent
of the rabe Mcﬁ@f&rl&%ﬁﬁmﬁ{g c@ﬁ’lpetﬂﬁlk ragldlrfg%et;sraadaf lhlﬂ&em& RE nk@gwn 1 nput
cell populati ons. The nunber "of defined outcones (i. mg)rs) achi eved at
each di | Usiady, Blenjamompeidng angbedy iypissent in caedss ul \&lﬂlenhlhlésmglﬁibérndoig ofkC anong
the inpu Lzt td-ye e f a cell
W th dof agreeraieny sPlodifhirmueth bl SaPpRtay B S hUCENDY &
i npor t an5%o Imwine indtance, Poidsegon indlibsted b artleash8 st 850 9% sOTfaion 87 fotos mpawer from
t he defi ve limted in nu er._over the
course o g?:ﬁut .r%’%‘sdg% gf(e)gé %%P Elcﬁftﬁ!éﬁesélxgeeg ARng lesi{fsaygfe Chargsctt?rg ted et ein for
t he CD46ﬁdlﬂldaaaﬂéaffe@ﬁﬁﬁwswdehiraqaerpsubsalhclomng §oxi eatueﬂlef binding bf€intties, ofeiidigal
NTX- CR4 pat i ent o%rafng line, TIC appear to be represented at a 1
inb5 fre%&’é)ﬁwr r?P I?ﬁeeCB pal"sti on of cells (FIG 15), whereas cells
(expr essi ﬂl@lg)!t]herlnltfﬁs‘iéepegt ﬂfe@rﬁ?ﬂﬁﬂlﬁ&ﬁﬁﬁd @ﬁﬂér@:n?fmp&ﬁeythﬁﬁw dfyantibbadsitdgeni C
FIGS. 4, an eneo t e, no of the instant invention
denonst ra?ve(?n“%‘fblﬁlig? F&‘efs? Sﬁﬁfe’ﬁ@;(f WLy dor RUEPHIS SpId P esent s a

signi fi cgp&tnﬁb&Igfrmcelma;tgemhegerﬁmenrt@mgs@tla&dx JEREKRNS (ﬁogkon@lshero *M.Crhe
popul ations, as cells with those markers denonstrate a 1,75 tunorigenic

cel | fredtibhdysperiligyifyihinds aptasapyihdnghsat{imp) whendhe Ky is <5508 Mpindayidnery

3: 2428) pigh Q}Q}lﬂt}]w'h%n We IK, if 454 fePvbe, &Q%%Hﬁ{eﬁgofttﬁ@%vedtlen Rheifbb&thas a
enbodi ment's ossible to quantjfy specific tunor cel | subpopul ati ons

based onKe pbs 10 M ARG -t pleaboetde] & rfgEc NITNe@bedintet of deairpsngion. g offre
det ect ed,and <C1‘>!@(5"~'/éef:' Bfothdt ehdbBBRnds QF 1 h@‘ﬁﬁx@ﬂﬂ&nr ﬁﬁ%ﬂ%ﬁm@%lhbﬁd Ry ephgctive

t herapeutic agent that nmay t hen be gonp ared re-treatnent controls. As
di scussewithbduel betwpsrabontaly Meanél 183 @‘é’l 2at étlyed ﬁ@bthﬁ!ﬁ nmé@dleéntwt vil tagbwitlsa

bi ndi ng k%) ﬁpﬁ) Y §ﬁfl%thtep§ae ecg:ﬂ ?dl}nlaﬁts o?t?lggfers% Y%VEMEB &Ehéa anfibodies
subpopul ations, t he re ati1ve trequenc Tese celstcan be dssessed
by flow thytl@rvea riyassd)qmatameomsammoleKwkthox)Wéletsedualmil@]@é I tigindxi 0i7M, less than
denonstr ¥ -4 la 5 4,.ched in
col or ect g} %%t 5x§(9 I\Flhestsnhannpo féf(?eg;)tlhan 53X % W{ess allnéd]a ess?h 5?(26 I\Sf
chenot hereaqotem 1(1:6M ekg;s nmn§x1m%|1ms mn|1o|7momwam 10GMizhd talni rEPM @S ﬂﬁﬁt ively

Uit ro endHir SE esh gt T Bhrosmorag e din 1oy deRetagC bl RX B39 shed by
deposi ti Hyt, waemamsﬂroi Z\epleannunolro 1¥Male§s|tmaaxed”lwrmmtfiaﬂmf3meésh gafex@ from

treated g el ectlvel into in vitrg, growm h conditions
t hat fost leé% 6’?16 g”riﬁiﬁ %SXH th%§ lsMOE ‘b‘l]??“?’blpn‘sl g cells mght be

enumer at g1y S llﬁ%eexfﬁ;(wfﬂ)bﬂxﬂﬁn@% a&h@d@cotf el @@hh&ﬂh&flmmh@@beﬁealn birtdy
anal ysi s consisting of, for exanp he deposition of human tunor cells

into pl atdsPtahasan Asspcigfionte S?i‘éstaéhﬂ kszcré‘iel(ﬁB“@é@H *v@é‘F‘ge“a@geprt*héP Asdetati ve or

negat i velemnowsoameﬁmmwn ledsAID°MQ Gakast abWe Bl Rhdc BGH0MAs VAV O
limting d i on experinments or anal yses, which are ‘general |y nore

accur at eleiasr‘i 19%% aplspst 4P Mos denasfasstd® M svor i nitiating cel | frequency 7
enconpasgof 5§ trlﬁlaﬁo%e@ﬁl%anenp% n M &fleﬁ%v&l%ﬁ fhrat lfn{nmog%uﬁ%u Hdseat ed

control or treated conditions, for ex Into I munocomnprom mce in
serial dioGRP4tons aémats(@@éﬁ]@énﬁlaptlmdﬂghgﬁ-eéwmms than 187st 'hiess tkméxm ve or

t Ig fi 52 fl k| 1 f 3 1 | I uded
Lo above tHEs SRy 5t 1o p Ay R SRR 0} Bl G BRI R

anal ysi stham5xpts olessrthanrHO\?s Vdr:ss ﬁxapﬁﬂt)ésr Alekythaiolods byesamah y'xlﬂés ’Flesssmno
di stri bution 1.6 t hes king n Slt ve, an ative
events, thlgl SS[B v g%/ ol’%eSS anq?eqﬁgm}ﬁar\‘ d&?d%vgléstsgharnﬂﬁf i 1I P %afiﬁ%@%gﬁ nition

of a posletssmalle\} t; in th| s case, colony or tunmor formation, respectively.

[00157]  In other selected embodiments of the present invention anti-CD46 antibodies will
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[00173] As to other methods conpatible with the instant invention that may
be used to calculate tunor initiating cell frequency, the nost commn
conpri se woantzdimbl e fl ow cytonmetric techni ques and i mromalseetioshsm cal

st ai ni ng procedures. Though not as precise as the limting dilution

anal ysis techni ques described i medi ately above, these procedures are nuch
| ess | abor intensive and provide reasonable values in a relatively short
time frame. Thus, it will be appreciated that a skilled artisan may use

f1 ow cyt neraniafinie|consian: prekpRer apleast 10°M datleashdHANIOmt éag IMAgt one or
mor e ant iHQdie@NeT of ERIEMMVE' hiYehst mlro%ar 1Ja§tq@%" za%aﬂea&%k oﬁﬁﬂr hAgSK: Pr ot e' ns
known to enrlch for t unor |n|t|at|ng cel , potentially corrpatl

mar ker s AP sat lepsopx 9 M, Elearipl (EMT, dddashix QM @hba%b?%easlgaseﬂ‘lm@vﬂ ealel s
from var 9 n b Q led in the
from. gh;e%ggg%@"pattﬁ%mﬁ qhéegp%% ageq%}%&w - TR idad00Re OEM

i munohi §x XM hiastens 10'SMi gatdenst iJcrloﬁMr eatdesi KON & st bastﬁehﬁ%f it tehsithIéMe abl e
to bind cel r i,AS, Lhou rcate these cells. [00174]In
vitro cult? ulreesstgo{n |oﬁgeaﬁé@eMg T gl}éasngm go before they mmc the

physi ol of0d1a8] enVnde@n pedin eﬂ'momnioglroedm b‘indxng/@enm“mnavennbmhasmeéro assays can
serve as adde 3}nt surrogate for demg}ﬁtra{%ﬁn of f onal eco stitution
of a t unBPIPEADY T OBy R RIS YO ALY A4t “8%1‘ [ ‘E}‘afﬁﬁ %t i ons

enr i ched p@rifidaiod &t @AmushEGoBulia mBHRY & r8brs ¢REAH, ﬁep@ﬁﬂbamﬁpﬁ(al ;fr@tslal oy,

cells of in st may be tested for funct j onal roperties such a
prolifer Sﬁ%ﬂi §Pﬁﬁ?r8f"a@g’?a?@f Gritilon ?Wha‘lgaﬁéﬁil?lfyypqr quﬁlmytarf%m'é’sfg"aﬂl?% Sl%eﬁﬁ’tc m ght

predi ct Ia@tt%@){ @ FréteMiA/ Qnd SIBBE BolB%h Shrof%RBRPEP. a&aeffe%a@leﬁ ideGencaer um f ree
nmedia is able to maintain and expand tunmorigenic cells in vitro (Dylla et

al . 2008solphil, ey 23y é@&?%anda’iﬂ‘é?ﬁ?ﬁ%lv? Eﬁr|tl}?Q)Uflﬁa%twp@ﬁﬁﬁoregen‘fleﬂee@ntsboéén be
mai Nt ai NGRqing a¥drid & dhOfreht th&a%ibn Bl %@ fuRE] ﬂo@i@éro%go ypepH&LeaRaB¥KS have
typically been restricted to colony form ng ) of sphere form ng

assays, fleserioddiepieor afereise keyguin etadiemémﬂltiltt: yur@ﬁ‘lcaaem | Inpepsighlatly preéeried
initiate or a
{1 oat | ng faf fihg He R RERALAREHALNI AhibBAibe ki MieREITEL, Bn7e8) e

nunber oPraBRCA Psgitie Gexltifitr cheeingegraper ve as a proxy for TIC frequency.

Mor eover n | afl col oni the ability
of the cgor?gg |t?n§§%fg%fegggu@§%&lﬂg%§ |b§“%%“% ﬁ?‘fﬁ glﬁgég %IIEI)I g%n?ép spher es can
serve as fragrawtsr (nrgmlmtive&'athaﬂw fo rcomega‘tedr ecmewalor otlhamnsm assovarderith driea
frequenc formn f self-renewal  under any
var ous. HietureSSRARPR sheh LAPRET el Be f BBl DhaRie i AR RIS S he
pot ent i ahu@éotlﬁebrmra smell Imo&-mblp@ptddaﬁsmmps Aued fath dldwmerelhsleinasmeld labgedg t he
mar ker s reln di sc al so standard in the art,

di fferenpi W&ﬁe"l’ﬁ Cﬁﬂ#)e HE ?laﬁé‘r T?ql'ﬁ%’%thﬁﬁe‘f%@“@ﬂ f RSP Ghbr cel |

subpopul aypegislifenrtith dif @@t agpdresThrEnicali@ting H©8edu @ deeMhih@@eRffRECcy of a
fibronectin), addition of %ertal n growt h factors and/or fetal calf serum

for exanpiaculiriasamyincirdipging giseiesedanestaion nnperticliady prstesied smberfimeps the

di ff er entijsabieamind Q%Q@éﬂtﬁéss&ﬁat@cﬁ@vﬁh b Wﬁ@fter%@hétec&é{@@%ldﬂ Ay RNReful#r t her nore,
genes, proteins and/or factors that inpact stem and/or progenitor cell fate
deci si onileBiifynggs clagicterizdgandlorierdysniring ivMingsPgRnmGHRttangs e

interr 09ﬁ&x%hn@%el@&e&tﬂln‘b%&u@cfel1t68§ul§l€<fnk n§&hﬂo&l‘%&n@ nﬁ'_yﬁ 6B {50! H ﬁ’afd 0
followi ng tfansfection of transduction wth genes and/ or rotel?:l

i nt er est PuPptes ExbMpizebut neiddhitadin trgeCrientifickéora dsmyesepraly arhyedqvﬁfbmnmx | ve
wherein EOE( ﬁ) §ﬁ§%§ can be linked to a differentiation capacity readout
such as t eratl on of NTG cell -associ ated gene products (e.g. CEACAMb),
as denon§i0ialled Svehdiagngsh| teclibBamdiet si;@@)txon Mbemichinestrchy be gebinplished by
differentia.ion I vVitr t he i nput of
defi ned 8%‘11)?1“%) IQ f P% @egnﬂﬁ' rﬁgoaﬁg tgg&g&ﬁefﬁ‘ues Y Smollugﬁlgebru B%ééshénéts?dtt%at can
be dri vemarinys emzlytrm mmmmgﬁomsmprenﬂuenaﬂsh pﬁoﬂéisfe ailelﬂ\ﬁmﬁﬂosmatase beta-
differentiatio f ol b charac erizin sul ells, proteins
These. cofmE e apaseRIPREmsRAr R SR Pttt PR B8 Bhg” poput at i on' s
pot gln_t [ alstrd@Yavldthbti@aﬁd’a&[tBer@?h amiofmcen&llheﬁalmh&mﬂs;ueﬁot¢1hﬂté@rc]d eri zEt i on
enabling t ent catiaon of ce pul ati qQns, expressi ng the markers

di scl oseHmE E:f flllf@lr‘ﬁ&eén e B?thﬁ’f; Hwégﬂwe,.qué@qrﬂtgap@éﬁﬁwpog. es. By
utilizing paraneters such as nulti spectral analysis facilitating the
identification of specific markers andg{heir localization in live or fixed
cells, paraneters such as overall colony nunbers, cell nunber per col ony
and quantification of cellular norphology anong cells within the col ony
(e.g. nuclear to cytoplasmc ratio) can be anal yzed, for exanple. Many of
these analyses can also be done manual ly. In |n V|tro assays mhere narkers

Y — o M. ——— ———



hemat opoi esi s and tissue engraftnment. McCune et al., Science 241: 1632-9
(1988); Kanel-Reid & Dick, Science 242: 1706-9 (1988); Larochelle etal.,
Nat . Med.w@:203892887 (1996). In particularly preferred echaseomossst he

NOD/ SCI D or Beige/ SCID m ce can be further immunosuppressed using VP-16
anti bodi es agai nst asialo-GM 1 protein, radiation therapy, chenotherapy, or
ot her i mmunosuppressi ve bi ol ogi cal agents. Additional nurine nodels capable
of propagati ng xenografted human tunors include Nude. Bei ge,

NODY SCI Dilperegeginy dansyl RiNGgid¢ oy phy xRegetiirin; IyRm@isc¢nt fjakePi@lg, uch as but not limited to,

DY Det anCHBOh R it NG AL BTG AR T Bern B, LICRGUIHE | NE
model systens’ have severe deficlencies In a résponses, with
further sdicecivevetdefs, sicknsbesiof lmnlterﬂtatl@llmerﬂ?ﬁnizfly”ﬁh 'dp, qeeboni(t Cemgfaf t ment
of tissues JCh ul e Wise g nej ect e t he ohost neSystem
Co0177) 15 e el B bt a3 pane S i RS SRS A RS 1Y G

aggr egat eslimh (fééh I%Ga)spmhmam (?@dﬁmﬁblmﬂehm (9?Me)akér;pnl(8§ee)tmmnna0ﬁ3)

pref er ablsy Iasy celol S)7sQf khe bgobat ed, canger.; a4 e
prepared | %’ # SL ?fl ?% ofScelf Sggeﬁkg d%’ ﬁ% t he
matri x c&oj %zn I%fmrﬁhgéfPGal‘??vﬂbt Y ogén, 75<$ed‘3t5haama|617amt @@lttdntean@a@fr@msl ate
anat om cal. S|tes in the mce. General ni ques for formul ati on and

injecti oHSIBF VaKiops %OSHW eBBSSfOBlE‘PfHogr?’PhFS‘én‘i‘Or’i It nsppRagaEuRsiedpnssidences,

20t h ed. poMagiks Ruddrd SBioNBeIe® os cdapEh®M to IPacidic radidisoRPESL 1h Qbth@bIBYhehiC! Ude
parenteral delivery, including intranuscul ar, subcutaneous, intramedullary
i nj ect i oARPIORIEtagstactiopsmethedolesdt well kepvneiathe ik g yeadtly prailpble fromAumsiess ous,

i ntraper g4 oneala sdufdes. aﬂ%ﬁiculaﬂ Ffe@&ﬁa%m’baélme% iHeMBeRAGHIRg doBili€/h] B0S, for
exanple. For injection, the ce the invention may be formulated in
agqueous §%ﬁwmﬂ@ﬁ§ym§¢@$éﬁ§bmymﬁﬁQﬁw5|ologlcalIy conpati bl e buffers such as
ranks S R Ol EUN0RH i En30lddhii o Ol BNSIALOM Giloe 38LARA Rithifer T
such transnucosal adm nistration, penétrants appropriate to the barrier to
be per nestgeehcay, euaisied peptide Ive flf@pphorato famlita@pohii@éne vf lipopdateongener al | y

known in_th t eni i shed,
t he anlmﬁpm%ugg#whgﬁ %%;H&%§5P0$£g$$ﬁgﬁﬂ§§?§ ¥hﬁ“%ﬁgfﬁz§+ﬁgﬁ§h%§{ecular
assays t preGinad ambedimzes surh lztbammlgcampmlssﬁle M/&}éPAET"andgdnh@stemrtblmszetshabf ari se

t herefro 0 Fo n.the G t reat ment advanced tunors,
Lorors. afbronty SeRsE 1R pl e insRcd Fafer B8 Mo-Gee A BNES0 n
tunors ekxicedod p‘@tltldneucﬂxes itheatals prozided mngQEWectoln(Islegénl)umfo&g bthats, @t of

i nsuffici develo bei ng i mna eIe ted animals are

iot T bubBihate o Bo B (Bhi P e dis i S et B, RSt ot
bearing tithired &, mayieraixgsgmnlael '$A0] t@g:tvﬂﬁichtdbrréé'p@nc&&ﬂﬁn tpiept b@Nks frofm thdhie

t unor - bearj ng animal s in order.to be ab to th$OC|ate any toxicity from

the test NAYerHR hgpgalidingrorpien (Wipp §‘i%gl?8r4 frelt U0 ankige i Mo drertltePNal  or
responseg 7bpodhe said agent. Chenot herapy generally begins from21 - 60
days after gra ting, depending on the type of NTIX tunor, and the aninmals
are observed daily. The targeted cargo proteins can be adm nistered to the

ani mal s, fofmexamRly8s ofMmbrifenid I8GSIBMatidRt F avenous injection, direct
injection into the tumor (or 1nto the organ having the tunor), or bolus

i nfusi on[00THd anbudscustd iresedigelypberedhe matkeisdlisclqpesdiesdn pravidpor theadi | y be
gfgﬁ[)rsn grﬁfgfe%n&tﬁ?lga‘h‘g& aﬁ!f'rhlo @& g: l?ﬁcgﬂfr%a%er&leﬁﬁh# ?‘Ié aﬂﬁ N E&{s"}‘l{‘%e {}'PW::
Tunor s aDEMhﬂasmM®m1Gﬁdeyﬂhe@ammeﬁmatpabhemamdwanémnmnna®ﬁwaum0mt|nuously
g R R e e
or until 1dehﬁy)iﬂthbdgdioéﬁ‘l@,rthauscomﬁoh&rifﬂédldl’JfPrd)g’lcteﬂ;l acINTG chefdentay bdhe t unor
reaches the e de er ed. si . e ani are then sacrificed and
ot onty e E MRS P Ko e e I SRR 2o RS AR ORRR S anal yoeo,
but t unDass6&httd &tk ﬂﬁmﬂegietmm&em pepuitions; ietebyrenitsiak atsedhetisifmighghbitic arRd/bods
descrlbegﬁhereln for simlar analyses of the respective popul ations.

| X. Anal ySICEPB{UCUERIGIENS-t her apeuti c compounds [00179] The TI CAM di scl osed

herei n prowesie extusiaiBleynLkdreditdiyed RBEMAESoolsab 1deh@fyl1dem>tr TPCHBpIRbNs,
characterization, nonitori ng and Sep aration or isolation of tum)rl eni c

cel | subpdBer a%qe%éndfqrtprwww H@teélﬁblﬁ‘éétF‘éfr% thasg eelisrran §p idenbidesdpnd isolated
observational techniques and highly defined cell subpopul ati ons provide
powerful tools that nay be exploited t94identify and val i date therapeutic
or diagnostic targets as will as pharnmaceutical conpounds for the
treatment, prevention or diagnosis of selected disorders. [00180]1n one
enbodi nent of the instant invention the isolated cells or cell populations
may




be subjected to genotypic or phenotypic analysis (e.g., Exanple 8 bel ow).
More particularly the isolated or enriched cells will be treated or

pr epar ed WO 2praosiizse genetic or proteomc material (i.e. PCrrfSeormmsi4son such
as a transcriptone) using techniques known in the art. This prepared or
treated material is then anal yzed using nodern techni ques such as Next-Gen
sequenci ng or nmass spectronetry to provide selected informati on about the
tunorigenic cell or cell subpopulation such as protein expression or

mor phol oéfym Y00 egls|orapnttainants theough fherisel of arniseogyensd éechrinnes sudhs puigagticons

di scl osed. Aekigh %A'@’(E?%b&%@? 145 %p@ké&ﬂfc?od‘is@é& m%r& Qéc%hﬁes‘%f% gupnds in
vitro and/or 1n vivo heir a to reduce nt o cancer cells
and/ or cabwer Fadier.ghe isplated hi ltchttdh@pulamr@Irma[vé)leaharmenﬂ@m@cmnqualttg.ﬁeéf a

e o FEPRRPE \ARIARMER RO UL SNSRI AR e
proI|ferqkmmmnﬁanamhmaswkgsadmbynmgeﬁecﬂangashéh&xmxhsﬁogasmkhamtlgens on

I d t I f ti
cancer cgrdrenCaRfEnage S b e ka SR oy SR MiTeh BB Eebt cerl & and
cancer cesptiusiuRgr Eé]l‘@bp@il&hoﬁs&ﬁ@:jkﬁed heteipabi ¢xathpRy nyy Im@foethé eiémemsbmﬁi ment s

the anal ysis.w || he identif] hara t|o and/ or
isolatioﬁﬁﬁﬁﬂmﬁﬂﬂﬂgﬁﬁg Wﬁ@ﬁ”@gggpfe g ‘?ﬂ ablery i ques
known t oflibresendefin siki ﬁ}lbﬁdlzht[bnt(FfS}Br Bio&@midaembiked t}fa@éanr&mamz@g wifiese
activities. For exanple, cellular proliferation can be assa{ed by

3H t hyni aleﬁ’é‘OE“r‘i‘éfb‘?fﬁb‘P%ﬂgF’Bﬁd)éf’és%l%‘c%ffrlilathPW%?”Eﬂslﬁ%Ch&éIdrffeé?m‘ﬁ @hem@ﬂeﬁ@en
expr essi %teﬁalrgubﬁraee%%ﬁa'?gss prttcexa MRk 8xpr¥ioh BIHARASHANA kAt diditafeanbut are
not limted to etitive and non-conpetitive assay systens using

t echni quédsnifisdhisiag (nesssesnioriyBIgsCentipRpREhEcse é@ﬁ@mt‘smﬁﬁyt@ﬂ 1P Bicrgmrassays,
ELI SA (engydy! duffteof FIUBARALP G n3RR@¥on ma@adw ch” i munoassays,
|nnunopre0|p|tat|on assays, precipitin reactions, gel diffusion precipitin
r eact i on§001phnunbwise skildsdam tfmsta?gﬁﬂ apriggitathante p@hpmg‘ay@ disclosed herein can

conpl ene , 0

onoas S eiotel oA ARERE ok SURI A R L BRATY B U RRE b,

and FACSoawaiogm garkeGoi8 2§spmptotvethtthca¢><pmaaomafdbw inpakercdimperadh bgrein (1 e.

phar mace it rably.test d in
et o andioKGy ROTPRGL g RopRly BEOPRTET ol ERMLNRN SRR bE LR Ch%fa%rtl.s%ae[act. vity
prior tobwsmumnn@ummn&ﬂnﬁmhngxan@hmjﬂmsaamgmm@mchﬁmmmn@eFuﬁEdemyd&Eernlne

whet her nlst tlon 0 i c conpouynd | cat ed |nclude cel

cul ture BSOS ihRn el GedRaiet SRR SR o SR e oy or

enr i chedplgldoctertigo pobatieoms )phelscmeg&mgﬁférdnnall adhdsPaoe ﬁﬁfl&ﬂh&&bﬁtﬂﬁk@)&)r and
exposed to, . or oth rw se con ed W th, C ound of the ventlon and
the ef f eBRYSEPCISTE B@HﬁB&%‘iﬁ’“fPﬁBa G ¢jghnet ‘é‘?ﬁé“@%ﬁ%@o@u aEO‘HHéael?‘ Be 28PRE tissue
sanpl e cafit Heocd RitnetCAY. HihoRsymidhena depaaia tt@niqueslfit SorhasH arail éeﬁé‘i@ll)l he
identification of the theraPeutlcaIIy nost effectlve t her apy %@

pr ophy! adieessigt atteﬁ{é?}é%ﬁ’ﬁpil@ 181 t’?“sfeéPreé%ﬂﬂ? RAHERUIAr BRgEer ﬁ%ﬁ‘i’l@%{mc féral |y,
a ther apyid Sameefe E&ﬁxln}énl? e&ht@dinhfdd ¥Y h Ve i@NEr deh@Pells otlt@edcells iagegesi r ed

t herapeutic or proph ic activity prior to use in humans. [00183] More
speci f i calumps. tﬁ@ﬂﬁéy Wé?%obaaﬁ@déygi@elﬁmge@pqpélapgn ofcaglly witle all meeksisicaedpbHat and
conposi t . thereof, can be used to
screen fgngVggg@Eh§h€§”Eﬁg%ﬁﬁﬁgmbfggggﬁFggﬁﬂgg fugs) that affect a
funct i on[@63ct i Adcoidingly, pagtiovlailyprefeared pgbedinpnis @frth@m@tg@trwplﬁdaémemployr he
et ORuBEEREALE Al ShriE B S0 AL ERRARCL TERRRAS AL SRyt on or
identification of a conp ound t can alfec PunctPon o
activity alﬂowmapm dctailaltanmlgsw:eﬂ sluglmellp,rang drsyrlmimeueeaie )| cmmpblxi‘t}eoﬁ indjvidiaglh

sel ect ed ‘g Yn ve verLsmC&eagri'ar 3erSlsS ﬁy ré:lltvges n ? S zﬁ@pu' ations.
Such conpol ﬁd agents canpe drug Al & TR RS ST R RS % or ¢ he
treat rrenlesggramlmcpnmprbeldisfnemmhtedérodi @eloder. Infaddimemaamtzlee& cdrﬂpl@ﬁ@ enbodl nent ,
a system or netho udes enrlched uJations f.tunor.init ceIIs
2nd” 5 coRFUENE o EEAReFCReS Cofi a5 s R a AT e TE MRS i

agent ( efifers, sdeHI@t rAdlEple Mglﬁl@ﬂil@i‘dn wiivtldn@Reiiord URefict ﬂb&@&ﬁﬂdﬁraeﬁmot her
preferred enbodlnent t he t hod |ncludes contacting enriched popul ati ons of

tunor i niagiiukgchearival Y%Ftlod’ﬁdﬁféﬁ‘f‘r fWFér%f&“Of%hf\?F\?&OB’Pg%t?fl YPppgesfapRe a t est
agent or compound; and determning if the test agent or conpound nodul ates
an activity or function of 45



the tunor initiating cells. Exenplary activity or function that can be
nodul at ed i nclude changes in cell norphol ogy, expression of a marker,

di f f er entwat2omn3msode- di fferenti ati on, maturation, prol PCEMSLI10050451
viability, apoptosis or cell death neuronal progenitor cells or progeny

t hereof. [00185]1n sone enbodiments it will be advantageous to screen for
and sel ect conpounds that may inpact nore than one tunorigenic

subpopul ation. Thus, if overall survival is to be inpacted by therapeutic
regi nens lntq%atﬁérrgbtsgnaaﬂertqaé@eorérr@é§1awr fhouysadyf sellsser essprch Fadlsagorsn t hei r
expr essi Qin ORI c|Bmef wrmw Mola-tf’cﬁ,ca?}bﬁhtﬁk 805 FRICQGria B&1dH Igllaken%gesqﬁ 14 hat
sel ected targeting of TPC resu he eventual regression of

tunor, beglisphithglisimgt W@R@I%Wé» phiysieochemigd @ng/or Beoraspens ghaspaterisbiesetian

dennnstr h t. r

capac: ty N gLERLALATE ELAiRRRSE R B SRR R RBD PN 1o o
may be be:taclemngllmgl g avid pdsitbéstogbarhatrive tivchesad deneimd womgatoospiommet cedf t he
tunmor ang,{ne, {?@9 r;}h}ﬁaﬁf a%'rﬁe‘?isa%‘; Yuff‘.%Jﬂ;b‘%ﬁn SOIRA S& F&Htcax{&“ ,g;l“a‘il Qe Sfadcated in
paral lel, resul'ting I'n notice unor regressi on an Fonge Qver al
survi val NTKI'tesrers@rcu@ mamiget Morayerbieyad mmblxammhﬁtangtﬁaemblhgrrﬁttlmsasclls

m cro- RNA, . and/ or | on hor n- codi.n . ets | so

Mot ude MBI Sprest e SiRelpPRoLEa s pmcrpesh s %morsf}rrg%ﬁleh bi nd
r ecept or gobast tﬂ_rﬁﬁlgéﬁlcfff’bﬂg 1gpopuliving BoRred usinp tHeaadrkdrodisdibied Setin: r enewal of
TPC or | i ion 00186] Mbre gener.al | cont ag when used
in referéﬁ%gg] pysg t Hnﬁﬂﬁgﬁ¥&@ﬁ iy 8”5?“%@?ﬁﬁan§é@ﬁfﬁgmﬁﬁ P neans
a direct amlmrﬁtcbnr&@cnﬂ&@b@@tm QRcp gbe@mpleNgdaiitinggdhede sB @&ﬁq@ro
tunorigenic cells or cell subpopul ations another referenced entity. A

parti cul SHISEXEH5FlS a9 Sféorarlrc@l& thie ritsaloas fyreisraic gelyRapekfionsRrefidecior on.

Mor eover det@dﬁ%h of feﬁpéncﬂﬁﬁg géﬂé? nﬂl:r%%\lA@ Idﬂgto'r hdAf no'nf&oéﬁ'ng RNAs Bd/of test
conpound admi ni st er to an NTX animal). W:[l)/artlcu ar exanple of an

i ndirect prorﬁlréraa@@rat?ﬁ Wl@ Q&%r@raawc@%@gmﬂp@ amrgte@rﬁ@rrie@ﬁnmmtwfrﬁéur ary
mol ecul e d,bal; (!lﬂerrth'ief‘t‘ioﬁ-?réthBQ& dddfor 'ér?r(/ﬁlﬁletﬂgt%ge ﬁ@l%fehbfalﬂ eexgxesseﬁggr heOr cell

cul ture). [00187]In thi's aspect of the invention nodul I ndi cat es
i nf | uencratjivels hawpgapeeys twomg@nx@tcrsléwtmppqlumr canrietidentifiedjasclidcnssedherginogeny

celI's i negy TRARG! usg%@%%ig?%\% rﬁ{\dréégku@%‘i td A x{u;gﬁ{ﬁ{ EI%&E(Sdr%Qse s%l(émg?‘c“ vity or

functron t hat has e re a particul ar’’aspect
(e.g., nespEsamiapagiculr tkipertiatépmngn ofditche dutseoe basei n dtenrmglvriQeHS or

progeny I oV n ry. activjtiees.,and functions include,
but ar e %}? rés?rm? L}l tl"pé (IO (%Eg i col%rlé&glr@m% e fgrg ex1am 1ee eSrmllarrrlé/hrinarill‘(ers dlsﬁlosed
di f f er enhdrainhitiown facprnalxt iht ésoltion nf TM] eaﬂleTiG ylls diehl panesgicr adn-ml creilﬂmxghﬁmdr i al

activity,. menbran |nte r essi n of,. markers associated . wth

Cor t i n BT E Qe A B e e SRS Rehed iaBBs meudy og g
candi dat €)C.can be evaluated for its effect on tunor initiating cells or

pr ogeny ]S, contacting s cells cells with the conmpound
or agentﬁﬁﬁﬁﬁne g gﬁp”%ﬁﬁﬁﬁﬁ@ﬁ@ﬁmﬁﬁﬁéﬂ &?W%FV“HFiﬁﬁWEWﬁﬁhmﬁwltunDr
initiatingemRhlfGtRF aRWORe M pelsk SludBatinsell@sedeiRh LA @hantoa! d be known to
the skilled artisan. WO 2012/ 031280PCT/ US2011/ 050451 00188t] Met hods of

scr eeni nEhaASEETZRIONF £5Ji RignelyRsst & Bisdesperhiiorifl e undreriopsghathematologict abl e

malignancies are among the best understood neoplastic malignancies precisely because the
constituent cells are easy to obtain and the in vivo and in vitro assays to determine the fate and
potential of these cells have been exhaustively developed. Similarly, oncology research has
evolved to the point where, not only can the cells responsible for fueling tumor growth be
identified, but they can be reliably isolated using the methods herein and their characteristics
tested both in vivo and in vitro. Because tumor initiating cells (TIC) are preferably identified
retrospectively by their ability to fuel tumor growth in vivo, techniques and instrumentation that
facilitate isolation of competent TIC is essential for their precise identification. In this vein

tumor perpetuating cells (i.e. the cancer stem cell subset of TIC), are best identified
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for high throughput screening, which include arrays of cells (e.g

m croarrays) positioned or placed, optionally at pre-determ ned |ocations
or addr eswe012M3gds0t hr oughput roboti c or manual handl i ngCRaiSh@d®s@an probe
chemi cal interactions and determ ne | evels of expression of many genes in a
short period of time. Techni ques have been devel oped that utilize nol ecul ar
signals (e.qg., fluorophores) and autonated anal yses that process

i nformation at a very rapid rate (see, e.g., Pinhasov et al., Conb. Chem

H gh Thr &EFQFR?G&WCSCW@%UPOF theirabjl p DAyg1 herrgersenniymer Siohd Gerueh gt lease hvwol ogy
has been; EKbEHSENe kiindbldnlaligGhif QnPliGRALERSr (Oh BERRLLANSS BmbRAYEARLSOT
genes at once, while providing information for specific genes (see, e.qg.
NbcelllnﬁaﬁdOEQQt@HW¢Uv Exp. Med. Biol. 593:19 (2007)). [00189]In addi tion
to conpl ol o i | es
corpri 51 Re Phince PG AREH Taalant SdeRicul o MR PRASMAECTRNESY

parti cul gk f/acﬂyaimgg@rrem;lchtwg ;deamfd:atuyrpq)f(fﬁClayld NT€ aetle azinglesasitd &n am ne,
carbonyl ar. caf box u uent

funct i ondf™RR ﬁemg%c/naS nOtrS(‘)lﬁﬁcéem éf}hdggglglﬁ‘gy Sls{m qm%% {Vyee%h) g %)rglcelgs %Sy%ol i cal
carbon opopubttienoay njmcmgsmc UAL mdesteahetbmrTPadsg)mit iag 1dant1fﬁnml ayiaﬁmalatddmerem

structures subst t ut ed t t he bove f |onal r oups.
Cand da: D sgrcel Pl o ARG Chirghor BeuBad ondP g Aafe s dos.
pol ynucl eeidr desrog&raghat batesse Tiratitwlsagd @§Lcal$}t BWth@iﬂossﬁMhétﬁ@@eneW(ﬂe%ﬁb nes,
derlvatlvei%ﬁstructural anal mbi nati ons t hereof. 00190]Inc|uded

are phar RGLET B BaTIESeseed b HPRGRls) s thicaN  oReT & EEEUdSr of c.
Conpoundga@plahiati&l @%tg shifa InuiBers bEENt NafcaRaUs HEnALRANE e rORNIRART 8ili) @ NDNE
ant agoni sts, etc, | ary of pharmaceutical agents suitable for this

i nvent i oﬁPvaérS%B%r@g eré cpithselattsrpopelating obpgl st Pigif sdlf-repakal properties and

Ther apeufgd ﬁ%llferﬁgf?gmﬁ&tﬁﬁgul@blﬂ: @?ﬂwst@@ cﬁ% l@'cbﬁdarﬂ%ﬁsﬁfﬁ)ﬁt&on’\b%e coﬁrgggﬁ)

Ni nth edition, under the sections: Salts ‘and 1ons; Drugs Affecting
Renal Fufhets ssrialaraespiniasion ewr@emétsbmxlﬂ Iilss} w?rymlj sump¢re ek liua@y @arsfnqdmem st i nal

Functi on; tic
Fonct | oo ROl WAELAPLA AR S AR 2RI B0 3s
Antagonléﬁ@ﬁnﬁﬁI@ﬂﬁmsﬂmiénmﬁtmHDQWHWéthWDgdeh@g&mUSﬂmendd@pmwated herei n

agents, (o ANRR o BELNERRAR) RalsPp syl R RO AR RIS, 027 1

Acadenic&@hﬁ&&sdkbmmdmhmhm.1992) [00191]Such screeni ng nethods (e.g.

hi gh-t hr ut) n |d tlf ents a npound |dIy and

ot £1ct ent0go W R el bl pBR SRR PR AR Sk RPs e seoded) on
a cul t ur prethrabiy used beprediseysidentifp bxh}edeﬁhepcbﬂueatmn opstah enc(/er ;gogenﬂomengl More

mul ti- r dish ch as an.8, 16, 32, 64, 96, 384 and 1536

il ¢ - vegnep e i gpr i 1550 BY i g Rl ket npg At oE i Higpontin

i denti fi gatiaDdiffefenfx@ll €ypes, ak tallstwitr afiatitipstentd] eChtras addifiddbbhhRers bizat can be
screened |nclude for exanple, small nolecule |ibraries, phage display

i brari e8cedsd oRaishaApASHIS FemaiiRg hajeagepei. Sa deferming Pdietheksa paagh Aharkery ie) |

si RNA |'i Qiraéib@Se prafiskIRRIBRRY lapakichih PRSI ElIAERIM, Mx@%féﬁt%‘al of RatqlahRNIaPESS er I ed
enbodi ments the nethod conprises screening a chem cal conpound |ibrary of

i nt er est PeRyHatige is Rgfefpbly degorsiiated pkthe sinple F%i lsyel &y smgleiceth Eansplaaiaernandy

tunor i geph& oL ehdisk in S The GRREIERt b @ﬁﬁ"t%ﬂ%te{tl@ﬁ i@l Qﬁb@@@e@ﬁlﬁ%ﬁﬂ

Col |l ection Flbrar t he LopacTM Col | ecti on brary, the Prestw ck Chem cal
Li brary( p§re@m@h\tehémwwybrsubpgelqlnt)on@@m@esmgoﬂcl (TBQarl@fT(’@abzknddﬁﬂéG c¢llsr ari es of
conpoundgy SGKf r I te
agents, g}eﬂgbtalHgghgg%ﬁrgggﬁzéIggggggtmn ﬂﬁgﬁpgggmﬂﬁgﬁt%gﬁﬁQFS@Qar?gs of
synthetldmnmnmdhdﬂ@bﬂedhpqwhd@ns@@nméxamp@émdhuﬁmrmusmmebmédanemahalIable
for L andomA Il CaHae, SUMAEH S Llp@o e, YAR! Sl ol BLABRNGERTPOUNIS,
|nclud|ng ul'es,” 'nclu exp re55|o% Fandom z |gonucleot|des
and oI|gaﬂBp@rdeanm@MMQﬁﬂ@mnMebﬁamhnbmbmug§bm&nnaﬁumabn@mnnmundﬁd1n t he
form of bacter,i al ani nal extrac are.av |Ia le. o

Fond Ty BB e Pt IRy SRonat G Bpuait el S B SRl b arf s
and corrpmumtéau@bﬁofrteﬁdngmm@duhé lﬁﬁrdnm[ w@ms@ammnlrl@as@hc@meme@a{dempﬂys| cal
and biocg$n1cal means, e.use gduce conblna%§$|al l.i braries.
Known phHFHHEs) %@?fbt&woasgaéﬁ% SShafmiediy I%@é g @pyiEl BAPUEIORS Nt m

chem cal nodifications, such as acylatlon al kyl ation, esterification,

am dification, etc. to produce structugal anal ogs.



[00193] I n such enbodi nents paraneters to be neasured conprise quantifiable
conponents of cells, particularly conponents that can be accurately

measur ed,woesiz@iisy i n a hi gh throughput system A paramreras2¢ans@sl any
cell component or cell product including cell surface determ nant,
receptor, protein or conformational or posttranslational nodification
thereof, |ipid, carbohydrate, organic or inorganic nolecule, nucleic acid,
e.g. rTRNA DNA, etc. or a portion derived fromsuch a cell conponent or
conbi nat MeRkeroRdEed outgpnesdi. erownorpachisiedert saollidilptigry e calls drigsed it at i ve

r eadout , A ult wll
be- accepfapl e TR RBLATIRE sRoREIR: HIMEREhBH UGl A B e B0y

i ncl ude freauencyheldi cgh with|deBnagrpotembal\(be. |ttanm‘genieitx‘) caCharsacss el |Isrs nru[airlaytta range
of par a”ﬁ&t@‘iha‘ f&%%H%lSYI‘ﬁ)'UHgéSt%S 1!38 % nsqgég*&%gorg Bt d@?&*& eg%rt?‘ t er froma

mul tipli aria I'S exet and a range of
val ues f 0nncegexh1c1@f) btine lisdted m‘mmrém oxpaﬁlarmmreaf of dnlutldmstaesemd &l theekpasimngy.

dard ' d
or ovi e & g yaPRbe R 0bS o P CrPat A T bl P TS g el "Bt i 1y

by addi ngolbleetabllgEX{CR40paditntldeeigdd xenegrain ind) TU@hppeaero Pk wpadsedtyd Afa 1GR 6|

sanpl es, .usual l y.i.n con ctio C s, | acki t he agent. The change in
oo airet e LRy VB ATOPRG R b Sl B Ioe PSS 6o P trer vt G BV uat
by conpanbs@imokigedi€beve Wﬁ(ﬁ)rlﬁ@drﬁ&[g@ﬁw (EI(Q; 4|aﬂd 8)h6\st"vﬁi$ﬁd’éQﬁ tRndvalsgnee of

t he agent, obtained with other agents

2012/ 031 PBEPCTYVEoD e HAESD of eém%ﬁﬁ%&r%&jém as %‘F%OSE%H%% BREPPSAdded in
sol uti ongjgRificAl aprbYenit SNk 8rt @b Mizdatndrgs fRGihNTIef po ?@llah&xs'zﬁcgw Wigre. The
agents may be added in a flowthrough system as a stream intermttent or
cont i nuoth§se Barkeys dempnfrriga) ly/S taanigrgiceel dieausney insiaila srgsainsats (ByWagtyl. or

i ncremenb@ld ¥ o ONEB.OUbGr Wi se static solution. In a flowthrough system
two fluids are used, where one is a physiolo (?I cally neutral solution, and
the ot hefOO1Z1]t helt wilhisrthes barappyaciolied Hat ireprefese gobnslonends, atdzjgmmbWN@qliainr@t
fluid i S v i

sol uti onsmet ﬁgﬁ?&zicg[bg+d§§plg®({nﬁBasltce(gls)% %‘g@%&%ﬁh&ﬁlé%ﬁ%ﬁm lﬁ f% urre of
medi um s exanglmdiap e détectakdnidguatiied avemals fodoniog htatatitorit em‘rOSph@lvc onponent s
of the c . h ni di tion of
the. bol ulelbisTEct R BACHES o0 Qi ERNOR Rk YA Uhicts Tl Bt ffeggBevc.

[ 00196] Vammusayret dlsnsd&ateaanda@ntat:teﬂwmdtgémsrblqahagltol thg/magtetshkmt pefeseimce of the

sel ected markers. For asur i.n t he, a nt .o ecu resent, a
conven: elePbhgmer o SBrRRao%. tad B oo R BT sl s asfy ROR
may be fﬂuwrcgtsmeny. Inl agcoraBs € @ith ,thel‘t&dhﬁl@;c]ﬁdréliﬁ,thleigzlyrﬁﬁﬁslﬂﬁtaﬂ hyseaﬁirﬂhwtheet C.
particulgﬁ{ ecbjle. %gﬁcific.go({ ding to the Parameter with high
af fi ni t y *EPRIGYRelveperiigiCaf aug engjehe ‘é‘e‘f& ofGytah gk RAREFUICHROTS YRR SXRESWA ttot ual |y
any bi omah@fat & cagltcheiGbttéBpeut regBhdns indBRing iMHdtERh loH SErREEBIAE, ré‘?k@ivbl@s can be
directed to bi nd not only to specific proteins but also speci

conf or matilgAsl” €1 ébvage products, or site nodifications |ike

phosphor ;do@m]on wlih @Bsyécdmlmlgﬁgalmr%ﬁ aRMhiDIONiRb %nﬁ@:ﬂmg%f Rk NEeNad cdi1P
aut of | uoresce, e.g. by expressing themas green fluorescent protein

chi mer as fiFgHsneremasehy ascomplishedbyr deppsitipacbaragieiieed aé@/maﬁractlell@@@)umpnétnw

Bi ot echngly (é—g () tréhfelr a%ébntré%%scum&@tkﬁggﬁ\% gﬁﬁ@lrpﬁtrfg gﬂ%%i &ﬂh ¥ndMeli fied to
provi de a fluorescent dye as part of their ructure pendi ng upon the

| abel chésencolpariarmedtions Imthis rmﬁ@nmqémyefdrnmsg ecdls o plegrbe tmmeratbdxby gripknt

| abel s, hni RIA) or
enzyms. | Lo TR e S b e R AP S TR BB

i Munoas é@p&pomnﬂmr@mmred cabbnmerdatesiniseria éxhktmnqaretscorﬁtﬁaqluanm atatheron of

nucl ei c aC|ds ne, e |nter

par anet e ﬁ@ége agve %r ol sﬁ’?rréggﬂ ﬁa)l/N%?I ys g erongatfngc Thi ‘4t é‘?mf‘ﬁéfh?t&’é’pend on
t he sequexpegimefits nt.lzﬁiaB/ls@ @zhichl amlgehc&mlty des acc'[ealdﬂm tﬂﬂeﬂn]utm:d dedemire! tyer ase

chain reacti.on hods as we e rra echni ues ee rrent

e ot ool Bt Re TP Bts TR SiRT bRk eSSy T A Sons, New
York, N. Yatrea#@@Bntrdroedtsd ®hdifidns, foi 82pld3idb Bﬁhlﬁh(ﬂbﬁﬁﬁroﬂﬁs(e&)mde]ﬁs&&5
Kamannto et al. (1999) nonme Res 9(12):1305-12; and Chen et al, (1998)
Genoni cs @.ﬂoga argilsgb%g(uenf §co&§ﬁiﬂ ousg(aﬁ@arrwglﬂv% ougeégtwe for tumor formation
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[00197] I n anot her preferred aspect, the present invention provides a nethod
of di agnosi ng cancer or detecting a cancerous or pre-cancerous cell

conpri si myoabt2aidmisng bul k tunmor cells or tunor cell sulppopskatiosnst
enriched or purified froma subject's tunmor (e.g. TIC, TPC, TProg, NIG
cells, tunor stroma, or whole tunor tissue) and assessing the frequency of
t hese tunor cell subpopul ations and/or the geneti c and/or pr ot eom ¢

o b2 B B GTE, EREED e h BSBAL R S DRSS

met hods dlfmlllrfgcdl]atlbrnglatysmr izzge oF 01 16l ib prefei iy dons lbb]aﬂﬁl?mg ﬂ’@fssoﬁi)tﬁdﬁﬂﬂhﬁon a
human, are.knhown eva t field 00198 not her . i ment, the

i nvent i ofepitsy O&B%P%P“Weff%‘a‘%f) BWEIVW‘P?I@&%‘HYFC Fmﬁ’rt GraFEP Y “&ﬁ Eency

pat hogenesicsert fullilMy tht Befai@ichda pesiaaddveritn, thi@'d@de)/é‘dl&y@cr tHRNERMaREQIr essi on
and/ or pat hogenesis i n-vivo conprises determi ning the extent of tunor

pr ogr essTGRECUVEY-anot her embodi ment, anal ysis conprises the identification
of the tyimn3) |nA§1ﬂ6QitﬂwEne§1f6H§éBnﬂﬁﬁEle Wﬂaﬁéﬁagtm%eﬁﬁaﬁqﬁatma@%%wten i's
performed on the primary tunor. I n another enbodi nent, analysis is

per f or me2lgYE mardnitpe sell fredusrcy: Fs mapheongoncampsise auaniiiaiiileve one ski | | ed
in the agiombitic dRAQES B Hﬁ)tqhﬁgﬁmochérh%%laﬁl m%b&%hr%s Ofheki gﬁ’ H&%@h?’ecfsy@r S
originati nﬁ from netastasi zing cell e primary tunor 1s analyzed

i n-vi vo. thedinzfeg ¢bytiop plpddbisrrediniquesdesgibze immedisblapbovst thewqorrddurys sremoels ar e
anal yzed enbodi , vV, er In
anot her iee fgg;ﬁg@iﬁns ng pﬂsglﬁe é%{sb'rgaﬁ)gﬁ\rﬁgxr%g(mArgﬁtl@g%%?]t'tgncﬁ éarx? ’lf‘h?l'é rﬂa\glll

i NMunNoc o bp g szt tmt@eskéln(ﬂ alguszovma}alsse dlowenymgreafdcel vafact hatket pefibove

enbodi ne lyzin i on esi s and/.or per.i msnt S
to predi g%érnﬁé}ga%o}( “’mp?’eémgr o%orec rlg\qietebor%legg g enFS Eﬁglﬁﬁ%{eg S pe (H‘eg

[ 00199] QMnsﬁmeWe ta @dtick n‘d:rmﬂnmnﬂnstmgfcetme. g.,rp«sentm Iymoaipsmblempﬂketstaret dae
properties, af -t he di mar ker d TICAM or TIC

T Chk s S5 P RiE ) SOt i s Bl e T s ey SR o ng
RNAs di scaueitield nishdigne ekilled @nkd ﬁhmcghoénuh&mtarmdfrd@bﬁbg it fies@e. tsSaeor TI CAM
to quantif e rel ati.ve nupber or fre uenc of, TIC in a given speci nen

(o o S e S P R S8 A P i prfesgbess UgH ire abic o bind

Tl CAM aSSQDﬂuﬁfh&ibr@t@ﬁ@ﬂloug{t%@dnﬂﬁeateﬂﬂh@sfe@ams or short and |ong non-coding
RNAs versus_a control specinen or a sgem men obtained at a different point

inti rre 1904 74)ni Jn r*fﬁ’f?rfé‘r‘t“relcf’“%?}“ﬁ‘évep% 8¢ Breto gy fsfaseiihey mami) ey Phygielogisrly
assess I gsRRSentleAcJuRRFARY vb iRl erdin 854 Jis){ay@%a?r?s% ?Jerhg aldB&nAGhegdee Ryyber  of
TIC within the sanpl e as described herein. [00200]Any in vitro or in vivo
assays kAGWDStYInpé fuctignapieaensyitugrn off a fumor eviverlty seratirapspangsioe ssingithd/ or
quantify 4 860 hriGRh bFisGiaRd R f I sease
in order Ctt)wgeﬁvgl uatee 1t he 1 1rsﬁ)act %né‘gﬁgnetr%(r:{@%lésr%eg%%n?B%El%% fcﬁlzsg(?man
These netikiels mexhe iseted §w duicgord gropertichwaich hmelnferahomarrdéseiaffamt@mrtl ng as
wel | as I I y be used
to alter b#)hgt hl}ml% a%igrﬁgsttéétg@ g}tltl-g%%ﬁ&%a#ﬁlv}o ont hl?l%%ne'? %g a seggﬂg%? The
sanpl e cédefinge, ssmb] &@et recthzu B ableeo mlamtﬂm mdmxgandemnmmmcs:bms vgrd (tmyllh et dl.he
Idﬁt teﬁél 29(308| EBOﬁNggr QQ% O%e)znaon Fat 1ng rHsat gumolnger%l% %ﬁ(hg?i? elged%%ugtrﬂn%g mn v1t? R)lfl lata tion
least brief periods of tlme Such assays have typ1ca11y been restricted to colony forming cell

(CFC) or sphere forming assays, for example, which measure the ability of cell populations to
initiate a colony (attached grouping of cells totally > 50 cells) or a floating ball of cells (i.e.
sphere) (Bao et al. 2006, Nature 444:756). The number of CFC or spheres formed can serve as a
proxy for TIC frequency. Moreover, upon dissociation of these colonies and/or spheres, the
ability of the composite cells to subsequently reinitiate colonies or spheres can serve as a
surrogate readout for self-renewal. In this manner, the frequency of CFC/sphere forming cells
and degree of self-renewal under any various culture conditions can be used to identify and

characterize the potential of tumor cell subpopulations such as those isolated using the markers
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pretreated by centrifugation, filtration, precipitation, dialysis, or
chromat ography, or by a conbination of such pre-treatnent steps. In other
exanpl es,wa2ixsusosanpl e is pretreated by freezing, chegiraskomfiozasi on,
paraffin enbeddi ng, dehydration, perneabilization, or honopgeni zation

foll owed by centrifugation, filtration, precipitation, dialysis, or

chromat ography, or by a conbination of such pretreatnent steps. In certain
exanpl es, the sanple is pretreated by renoving cells other than tunorigenic
cel | subb@plﬁllcbici%% fromthe sanple, or renoving debris fromthe sanple
prior to échg%]detg{ MLRALE ROl 05 ARl SRACR L SHEM S Sbdiebhe

sanpl e. 1] I'n anot her e I ment e 1 nv t|on provi des a net

anal yzi nglrmmlésubpcmgat@sspmdnffawdv atactpednh ogenesic . ¢thagﬂrmn fibromkeetoh), mgdltlon
det er m ni P&art%gl 0\9&%&3&?%&& fétnl %ﬁtsergﬂxo%oq Lank rfp%iere %n?h SI Srmqe]:c teﬁel !
met ast asi's co progressi’ve Y{ asite
that is mtsrmgamrmfahisdlffexemanh&pqsxemtrmoﬁ/satdlmnbr cellrsubmpulhmsnseﬁhmchrml t he

site of cell netasta s the .rout f. neopl astic read.
' sone EnisodrTERs gt g e SFRLURE rhabSulr? Sl R PERR: SRbApEr ] co
wi t hi n beghywelaneisus aﬁfe@muamlglatalserms intéresgaell by bmcan@é bahe esthediTrenith cel |
net ast asi s nal%% is.perfaorned in view of eII ration, |sse natlon

ext r avas StPACOD PO PRI e%‘P“Sb‘i“rﬂ%‘&PP%W& @ﬁ@?é or Hr‘ﬁe’%? gthép

enbodi meakampid) @ranEibms CECL ke PG ib@be @forinR@vel wHERIih BE 852G Stdn b%umaaﬂu laat i ons
are anal yze fol | ow ng i ntravenous, orthotopic, or kidney capsule

t r anspl aftEESEAINFRRACTIN A SHRHS ﬁhesgéaerﬁﬁlwf P{“%Sb%lzasmwéf‘élraea? Producinigies,
the t UNMDICEARTHNMG)C & dethdnfirafedieRiEGIG Of6BPandaBR). eMbleQiRafly TR lif fetenfiBiYonbe
assessed or characterized prior to therapy or regimen to establish a

basel i nePOER{iah gt besrsyreddn vie bawmonéhe igpy of defigd eellaippalageiisjaedt t hat was
treat eg dfnltaﬂ{g%lﬁém I%%JOE@S@%WL&I ue%r&@&%m&momﬁo&%&ﬁwgg ;ésneag t
mont hs, e diffegentintinm frslowed by-diprastsriing tresitingivells gme@&stth@eg@mmr

t erm nat t I

assessodtar LRaAERL imrflefifladh Rl RRok T HIPE) ASRLSeiREE",

5, 10, 20the@etodnuichadgsestiof ermbligpthe pightifidatioroofivel pepdatiphesxprdshieg the

';nl;gﬂll ggmrertgkef CllSC?Ong 1‘1eereg‘i1r11 %5?%% ﬁlrel i€ gf hcl)éh SRiteh ?rrnea%ga Stécglnolo ie %gflfu{ﬂzm% ece' Vi ng
one or npammtﬂaersaq:h zesnult)@pedtrall axtall;es faxfnl1tmrgﬁ1amhmrf&atxc[1ﬂ€fzﬁﬁjfﬂ1earperesmht

i nvention also,.provi es ki.ts, far iden i terizj

enr+ ohi netdr o BPLHTRG o it DBtk Yol oBr ShEEbthaR Shbiae:

descr i begerveroal And Huatifidatits omyulbﬁnu@ﬁolug}eﬁnd)ﬂg callcitlith ¢l coRay (d.a Guéledr
patient dia g stl C {3 oges r i 2 rese for har acteri zatl on and/ or

enri chmefft YEPIAS iR é A 8¢ ﬁze‘i) Y& Sn lany pf es&é‘&@?’ﬂ? Y 4% Berflens nvent i on

Wi Il conpiah&ly OMeinOkrr B £ s GBBledh MR SindRAMe oF NG, tdiKAMpBliRdTMYoaest s and a
| abel or packa e insert on or associated wth the container. Suitable

cont ai nefLls; #EGAEC ¢e5. respaFHyEly; are onitered by highieantendy ipylgpestral gpagieg. fhep| at es,
et c. ThencaRtrak REfuRndBY akeereiﬁa&ﬁn%durhma@ula@%w%aﬁs afigHi®t 8LibMisedSHGloas gl ass
or plastic. The container ds one or nore conp OSI%I ons conpri si ng bi nding
agent s t AR regoasesof Bigse aplls @o&arlg}ﬁétwllﬁgﬁt mmwgbwifcrewal@rchﬁ@remmlpmfa| ly
provi di ngl%] 1%5&1&%@c8¥be‘a§&k%ﬁ?d cells or cell subpopul ations as

descri be erein. Such kits w generally contain in a suitabl e container
a fornul 801861 of Avgvedepeedrhyrtee Mpt@nMdisolonettribe aglimtepaskrge end matyheconbel of

mul tiple ' : r..different
cont & nop LA AREM S 11 SuoRt O APERAT: TNaRELk B MEUAAIP A8ttt b P

f or mul at lIIStast; 1nearﬂt1her1nftlns retgalalgmowia@)l@animalrholsmlnalymgpme m@id] d’srgamgm dueh as

encl osed b| m?ﬁent cifical may have a

si ngl e CB%P%I Kar Yp2e r'ce)ifl% e er%m%agar?éggolry H]Slljlglaﬁ é’ucﬁ asa moﬁse (nude mouse,

SCID mouse, NOD/SCID mouse, Beige/SCID mouse, FOX/SCID mouse), rat, rabbit, or primate.

of

Severely immunodeficient NOD-SCID mice are particularly suitable animal recipients of
transplanted human cancer stem cells. Immunodeficient mice do not reject human tissues, and

SCID and NOD-SCID mice have been characterized as hosts for in vivo studies of human
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Tl CAM bi ndi ng agent, with or w thout additional conponents, or they may
have di stinct containers for each conponent. \Were conbined reporters

provi ded worzopasjasgat i on, a single solution may be pre-RCYaso@iosdssr in a
nol ar equi val ent conbi nation, or with one conponent in excess of the other.
Al ternatively, the binding agent and any optional |abeling agent of the kit
may be mai ntained separately within distinct containers prior to

adm nistration to a subject or in vitro use. The kits mazi al so conprise a
second/ t HfP#oRUFHANAEssuREagialtpeRt. Mehiag Hishgdcdense &1 1e32-DHABMaKeneiRed | y

accept ab'&@DQuféc%nCQQmﬂ?(%’ o ghiokshe PhroSieAb c@t., RAChRL! P%Ez”é 5£(1986)em for
i njection (BV\FI hosphat e buffered saliné (PBS), Ringer's soI ution and

dext rose P%P‘d@ﬁlbﬁegp@@@@m%@ﬁs tha YR BhenBeged$ Cibhmick can @rfért};ﬁfow ded in
one or %ﬁuﬁ%g@rgsséoo&s?{‘fg Wil $e, atnﬁﬁod 6% Eénqst ﬁﬁ!ﬂgtdl\q P gxlo"?elrp Iy {oﬁmé(a n aqueous

sol ution steri aquéous sol ution bern rticular y préferred.
However , chdmeothamanyoereathes lmmuncnepme&swmgpldxecabagwisdéddlagnzdlmuede podder (s). Wen

reagents J{ab%%gg%?ﬁ%ﬁl %g&}%gﬁﬁgg ffﬂﬂggl tgﬁ Ri ch}/degﬁ)\ﬁd%r ige NhSDMBﬁLZIEan be

reconstit on of & suitanle<s I'S envi sﬁgbned t hat
t he sol v@mGzoma&LiéRgb RyerVdMHgd NODellrend- hancmglnblamFVe,rand btﬁ@ﬁ&ﬁiuésmm&dl cated

briefly abqv al so contalnarre ch to adm ni ster the
b1 ndi ny S9EhE oG mEHDS AR SR B e BT R Pt FSBiBe: “Tror o
needl es Mthswﬂenmxlv@defemaem igyaee idinDPRE fuhidhipeeiit engraifmedt dSlﬁfss&HWﬂﬂhi ke
appar at us i be injected or introduced into

rom which the at.ion nma
t he ani rrmou%l(’ﬂgﬁ‘&s? qrejested Hlﬂgél’é’étéﬂ’”&‘t“‘é 61t he body. The kits of the

present [oniemt i onypidally, sﬁig&@ceﬂl&émpﬁﬁdléﬂé (binsabpédod wia@ wla@breSAR FicRllsNg t he
vials, or such like, and her conponent in close confinenent for

conmer ci AchsPe00Gerlly; IQ%any é‘“’sﬁthan il 0 @eafsrafly &es hrol? srdip b dheopelaied eangent ai ner s

into whi @@mtc@@s e phe ?ﬁ@d i @fhﬁ(tlﬁ@gorﬁ)ﬁrﬁﬁfg aa{ppaalhan)péenash@pemlapﬁﬁ Rdakit ai ned.
In particularly preferred enbodi nents any |abel or package insert indicates

that t hecm!ﬁrdwﬁf@lg%lébmtm@érﬁp@@i trangphantes! inle agpIpBYiate pnafdiecal seggnodiesnied. cancer,
for exanpjg.G0LRhRGLHor foAfGlon anrae@&éar%ﬁ opée?xfs%ag%g Sk aRALS.L he encl osed

instructions instructs or Indicat how to use’the components Iin an in vivo
or in vi Phamaesyigiedl Shieress.t20Hed. Geckdlubhghing (qu,eliaali@nel?;i) Syitable Rese axay h

r eagent S 1nc[u%9§9r§%ntgaﬂ<?er wPrge.}&hﬁ ggﬂ?@&@uﬁ? Qhﬁcu?gne(gdg %}X&ﬂ %18911]?&%98 g( p| oi t

the propertie ose as 'an 1 nstrumen
i dent i f yiwmal as ingrethedal, rdgectsnstawlmwig mtra‘@nouscimtrmg:rmlpnll mtrarang, ioracerebral,

b | | |
subpopu %‘F nPrQoscufg mge%gg f sorptlé Ny Ce s tt €C 'T'lgo{t emvglﬁlonéreaé/g) ?%rln}ulaé drtl ng

f1 uorescent ActiV ic a
(MACS) oin dgas@rs soledora] efesblhytin (physmjogléﬁﬂiga semﬁeklblel tedfersrsuthhe Hanks'soldtion,

apprecia t hat . t.he nodul at or ed in several conpatible techniques
for the i‘r’#&? b‘#ﬁoﬁaﬁf@ﬁ*@ airﬁﬁa%ml%tr Eﬂr YED FREMUGRs rr’SStf?éﬁBer stem
cells (epgletralsea)ph:bpﬁaﬁ tdishe bluEHeBﬁﬁaeﬁ}ﬁﬂneaﬂeﬁla&ﬁ%ﬁdaﬁhafuﬂm&l&dﬁ7Su6]49er@ﬁr§xhs of
which is |ncor Frated by reference inits entiret

XL
M scel | afEER d@lﬁ@grftﬁﬁ 8its ASPHAPT SR 8RS TOBRERBI 1S 3 ?ﬂé%%f# fihecaniip
t echni calnoti€@lrca® ba!sRd fdra VEaNAREIf Biblogical and molecular assays to characterize the

tumorigenic stem cells and the tumors that arise therefrom.

[00178]  For example, in the case of treatment of advanced tumors, tumors are allowed to
develop to the desired size, with animals having tumors exceeding the desired size range or those
tumors that are insufficiently developed being eliminated. The selected animals are distributed at
random to undergo the treatments and controls. Animals not bearing tumors may also be
subjected to the same treatments as the tumor-bearing animals in order to be able to dissociate
any toxicity from the test agent versus toxicity arising from tumor-associated material or
responses to the said agent. Chemotherapy generally begins from 21 - 60 days after grafting,
depending on the type of NTX tumor, and the animals are observed daily. The targeted cargo

proteins can be administered to the animals, for example, by i.p. injection, intravenous injection,
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with the present invention shall have the neanings that are commonly

under st ood by those of ordinary skill in the art. Further, unless otherw se
requi red W9 20ovi3e280, singular terns shall include pluralPCriusgoanso4pl ur a
terms shall include the singular. Mre specifically, as used in this
specification and the appended cl ains, the singular forns "a," "an" and

"the" include plural referents unless the context cIearIy di ctates

ot herwi se. Thus, for exanple, reference to "a protein” includes a plurality
of pr ot efliiest Injestien wrie fuor Krdeip|te qrerahayiag tei non e belus §¥nsian. Thnd the
like. 1n,addh bk @E\’coﬁlﬁ&gﬁsthe{?'isq}qeg@@cérfbe BRI B@@ét@x‘nﬁﬁ’é& tgrlh@k@gf é}é?lpﬁﬂﬁ@%ftd alr s
i nclude both end points and all points betiween the end points. Therefore, a
range of Tgpicallydhadiffeienininmd sroppare 3egghedaibunl pr et swirdtunelthe endofaid 3. 0.

[ 00209] G@B? r"ﬁlrrx(yrs a%%ﬁﬁéﬁ#é ?neyﬁﬁ apoFlggﬂ@grgtrﬂo(ﬂﬂor\éﬁ E&tm@&gl tﬁcﬂ%&q“es of ,
cell and tissue culture ecul ar "brol ogy, Y, i ol

genet i csmaamiranemt iy derdomio chlgies cméDckcmergra;bouty ca@dmttylamedk migttl |t®rtuniescr i bed
herein ar Qs wn_and co he art . The t hods and
technt queeclst PR nu U o Bl AP g RS Rt e G Tl g o
ConventlOﬂmbtmﬁﬂ&ﬁd$nmﬁh&mhﬂ0MﬂmEmhmhmnaiﬁﬂﬁﬂﬂghﬁTMﬁBMﬁﬂbﬁdﬂwnsMﬁﬂmﬂUS
gener al nor e ecificr ed an cussed

Phr oughotit Ihens SBa » sfiet frFRRR VA ptPoehf: fid lfes M BAL B0 b, e g
Sanbr 0ok subpogul &Rl s &k lenfikhedVbt i€Slbk@Usifid @B RGiodAddsali@t atenfoManual analgtd ed. ,
Cold Sp rrgg Har bor Laboratory Press, Cold Spring Harbor, N.Y. (2000);
Ausubel 8&ttHgFespecaymPaPUBfigisocol s in Mol ecul ar Bi ol ogy: A Conpendi um of

Met hods from Current Protocols in Ml ecular Biology, WIley, John & Sons,
Inc. (2002); FbrIOM/and Lane Lbrng Antrbodres A Laboratory Manual, Cold
Spring Har B8r LABalysis ek s SHOUAG Har bor, N. Y. (1998); and

Col i gan gjo19d). , ﬁlaqutABr &agc%‘seh Rerbfd pP(g\Q&eeéxHex%Q?r%ﬂg&we Welds fod @f2N & Sons,

Inc. (2003). Enzynatlc reactions and purification techniques are perforned
accor di nifleniéiogren Fhasrairizatian, mesiErgead fapamtioner isdlaienf umpsigoniprdlshed i n t he
art or agudeseiionedy har gl Iﬂ?ed'?%ﬁ"ﬁ{%q Tl Potids { h, and

t he Iabora?aﬁﬁtoroce uresﬂgﬁa techni ue§(%§ dﬁﬂa Kh?éa ﬁ&;&ﬁﬁh%ﬁ}
synthetlddbﬁéaﬁl%mnﬁehmemﬂyowémmﬂweﬂi@Dhé@ﬂaﬁmbphaﬁwﬁdémmkmdyamh%ﬂﬂ@try
descri be I art.

[00210] AFPafe P B DORRcT vl AR ARE, TN T8t Rt
specificamvammapedmmmmno&mﬁdanﬁ%mkmn |ncorporated herei n by reference in
their en r eov ect

organrzapioﬁg ]ﬂPn%mggx%n ng%amsmﬁhw?1 &%méﬁe Qﬁ%Teggowﬁ%¥Tfﬁ@ythe
subj ect mambﬁrwdasgmbbedorﬁ%ANRbESn@@ﬁQ&L&Ihempkaaenm0|muempnﬁmﬂmbhus
general | cribe e under st ood rer. by reference to the
Pol Tow nii B RhrEEeq gy i BT ERv] Ty i e Rrdirah Thiriehr e ot

i nt ended(ifeq in¥erniakith hichgs Ofraisbeptbms) Big tédAMiGiEsi kaBwn e ex TRk g paton Ot

i nt ended tocég re en h that the exp %érnents bel ow are all or the only

exper i mefigae en 4nalyEedausingdNQdsaacpiqyes ek 88 Nyl sequenging qrdngsy

wei ght , rﬁekmt@rtowvgiatserbaed/\ﬁmmu@va%agﬁe filofigtHidde MR L8 hfubpdRameRat ure is
in degrees Centigrade, and pressure is at or near atnospheric. Exanple 1

Char act efich &t PO THFXPIRSHER O TAPPIPSg Cel | Popul ati ons

[00181]  Further, the defined tumorigenic cell subpopulations disclosed herein may be used to

evaluate test or candidate compounds in vitro and/or in vivo for their ability to reduce the amount
of cancer cells and/or cancer cells, or inhibit their proliferation. The ability of a candidate
compound to stabilize or reduce the amount of cancer cells, cancer cells and/or immune cells
(e.g., lymphocytes) or inhibit their proliferation can be assessed by: detecting the expression of
antigens on cancer cells, cancer cells, and immune cells; detecting the proliferation cancer cells,
cancer cells and immune cells; detecting the cancer cells and cancer cells using functional assays.
In particularly preferred embodiments the analysis will comprise the identification,

characterization and/or isolation and enrichment of tumorigenic cell subpopulations. Techniques
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[ 00212] To characterize the cellular heterogeneity of solid tunors as they
exi st in cancer patients, elucidate the identity of tunor perpetuating

cell s (TREP 2012803128ancer stem cell s: CSC) using parti cul CTlsesoyEsT
markers and identify clinically relevant diagnostic bi omarkers and

t herapeutic targets, a large non-traditional xenograft (NTXTm) tunor bank
was devel oped and maintained using art recognized techniques. The NTX tunor
bank, conprising a IkH?e nunber of discrete primary tunors, was propagated

in i munbRRHIP s etskificddn 1R AE Gyhbeipd [ meapiaies sesacyitiket i S58MRibUs t unor
cel I's origiun@bloir@RiRicaee {kay B@n@%{yma&é gRbpoH fEARAnd P BINREI €ty Of
solid tunor nalignancies. The availability of a |arge nunber of discrete
ear |y paS®te ANTRER ¢hpEnssierean helaﬁﬁéxe%&ﬂeh@n% by iEpnepesrys ngladigasbugpieaet y
facilita nes, the
cells ofhﬁﬁggﬁ %ﬂ@%@h&!@g?bgg?ﬁﬁguhég%é%%gﬁgﬁhm ggﬁgﬁm%gég%%g?$g%?ly froma
pat i ent , blaisl Bunnohistohkentiepr iodiapihinoagsars, FbPateatynehinkad tremincserbert of  t unor
cel | sub " urified TPC
are most Panue B kiR kBB b APt 1y to
generated@henmpmpmamhhynamdnmnmphdﬂm@n@&h?yagﬁmhen@gﬁﬂeau$nm&nmns in mce

thfat rec ItltoH a?‘stae 1inrllr%u acilo etrlt gsqoys u rTpscent 1mmun assays protem%ll Rnoa: Izgrl nat ed,
while re alnln hel T T 5 Hle unor vﬁ?n? serl a HP}a%%ﬁ fnts of

|OM/Ce||HmﬂmhﬁmSm@mn@;ﬂé@@ﬂnﬁﬁﬁ?&ﬁdFKﬁS&nmphe ability to use snal

popul at i f isolate s to enera e fu t erogeneous tunors in

i ce thr D05 ac & BBl i uadni SR pitine s SERORG, SRS v of

t he fact relghhadn it pefersbdy Ritedlincakd sndabdinive® fdRGe désne@meﬂapr lor prldphysgic Of
mnimally passaged NTX cell |jnes that are never exggn din V|tro (e.qg.

for the %‘iﬁ‘ﬁ’ﬁbg’é TGP USSR MR O S PIfu At RS Yh Céatbf’y ?rg t?ff‘}"&sWIi‘eH‘e\fn VO
exper i mepdihis@itichtdl a RpRuicd@mpY@id it irakhRd iiRfudk &l ddlure RYYS inolaa £addedt

rel evant settin Mor eover, early passage NTX tunors al So respond to

t her apeutiisge : &SR Ie8mPF oreatighed qelf fubgoputativspt dseatagsd in whi ch pr ovi des
C"”'Ca'hﬂmﬁ&%gMﬁmak8§h&ﬂﬁaekﬂk&i%”Qﬁﬁ%ﬂ%@gc&%&ﬂﬁﬁh§ﬁ§c&ﬁhﬂh@gf%ynbr
growt h, resistance to current therapies and tunmor recurrence. [00213]As the
NTX t urpinveitieasandeheeetiest ofisiehsiemmporiines fisttissussample imehserved. | Thetissist ypes wer e
anal yzed4s)ing, fb'ewﬁméa BTBlob i i pRhdEYTHL & {a%&s (Rl iedBAbe b AN _De
used to identi charac e, Isolate, puri or enrich tunor initiating
cells (Tth@)apawdalberpa?t affectioe tharagy z®, rPdyzastc Duh@apqyn@gmt)tf@readeinﬂmdmlt hi n

such pop i ) etary

ot ot com LB el el BRRE A Bk MR AR EIPh BB BIRREL L LY, e
rapi d chﬁmam@&kkmaﬂpmﬂmm&adaﬂ&mharmpm@hﬂnmumxpression and the concom t ant
identifi Q ef u 14] The P enoPrint Array
is a progﬁle araﬂggo %gﬁ%@yh¥gpﬁwmEmda“”??%ﬁﬁe huntr ﬂ?pg? d’§8§ete bi ndi ng
nol ecul esgmpuBitiynOdingiriv@g tlfersam ommng;prager@cmerrmﬁsgan ae nayl@@sdre’tngﬁr orel | plates
wherein each wel | ntains di ndi nmol ecul e | t he coerythrin
(Pe °t 1 ubF RN frer s BRGtst Fei il wedt DB cent
channel scells @r piogéryriidryofap¢ indehtion tidhdfo@ Glikiter @Jolvﬂés fiy@tefnb ghd métthclsrfblbUt I on

into wells of the PhenoPrint Array for t purp gl i.dentifying
subpopul SYHE" N BHITHCET08 of  AYPPYEH T %@H‘ptgét canhidechs B Hon HECHREBRR nt
Array al |n@wsing edlisoh frob@i tﬁerb& tihkrfGalsivith sefectdd ﬁitmviﬁ o@funemds ag isplRY
prospectivel y distinguished from nont unori geni c ( (g tunmor cells
and t unoi the %wae«w@lamsl 1§P@m0§§>p§nc§ﬁad eFFabtcARPs dug ewndidages tfram
Spec'f'Cﬁ%&%uﬂRﬁﬁk@k&%mﬁ%ﬁb@bb&'th§&ﬁ@%&@ﬂ@9%§e%ﬁhﬂesﬂmﬂé%ﬁb&ﬁﬁ£ﬁ$§'0”
over whole tunor cell sanples allow for the i'dentification, 1solation and

t ranspl asstem anq_ﬂioddncslvdeﬁ exrichgghpormiaginyof gumerfipigatingielts @@mmpmxd @ns based
on dlffe t I ' p Lat: :
characteé %%’ éﬁ#ﬁ% ?ﬁg&%&hﬁ?g g%¥M%L%Eﬁﬁb%ﬁ@%%g@%égggﬁg?%gb8?? b
flom/cytmhstry or quorescence activated cell sorting: FACS) based on

mar ker yp t j t t heir transpl ant
o1 mbaein ot Mot FtbaRRt HE BBl iRl Rl lnd OBt L 70 Punet her
TI C wer epcmutaltloimﬂ tumomnﬁamngmaﬂs cglrbgeny bpopb lnatmacm m/arna wsthaedt bgmt ay

functional | i t hei r gnprigeni ¢ ca

phonopr 1 A by At B LT SR Hogd S i gt tuihor
transpl antati on and stemcell techniques well known in the art (Al -Hajj et
al ., 2004, Dalerba et al., 2007 and Dykia et al., 2008, all supra, each of
which is incorporated herein by reference inits entirety), it was possible
to effectively identify relevant markers in accordance with the instant

i nvention and subsequently isolate and transplant specific human tunor cel
subpopul ations with great efficiency. [00215]In the instant case various



established in severely inmunoconprom sed m ce using art recogni zed

t echni ques. Upon reaching 800 - 2,000 nmB, tunors were resected frommce
and di ssoxpared3iasvo single cell suspensions using art PETASRH12080451
mechani cal and enzymatic dissociation techniques involving the use of

col | agenase, hyal uroni dase and DNAsel (see for exanple U . S. P.N

2007/ 0292414 which is incorporated herein). Using standard flow cytonetric
t echni ques, individual tunor cells were characterized on a BD FACSCant 0TM
Il flow tytenetietiafiBReRi. dseinphces)ivitper fuhdionimt easieonodyfatdiuindvdedbanges cel |
surface t S

ani £ or m 1} upyagioltsd SORAThr 4 BuBtlinERblachiol AR AIA HBNEL0 ) and
t hose seprofitarationj iatilit@Sipoptodi? onvetl eleath ooyl gmigeritoocells esglegeremh@mf
positive d/ heter usl X sed on the sur nuner ous
oy IABS] oo s FRPSERERYS WL RLERRROu i85 A b ERE o BTS "oy cast
("BR"), aiadrnmy)rm;&m&hd)re d&nh lon¢ wngrigatic abpdpullddop. Thuwpif o&ﬁhll Surv{ﬂiies to be

het er ogeneous ession a of the rkers 6 and 4, are
E1 st et e O Pier et gt SE e BVESl b ot R PRy g o
par ti cul atprassiofrbfsor th, pidarfty BPC2oud @led TProlsl Ot @R BRI YhitasketePafle@hdof
expressi on datgbfor i ndi vidual tunor cells displayed as histogramplots

wher ei n_f PliStouIeten el e & 5%Ene) O'st Wmar iyt §.n??@/ RiEsPpame B3y 25
anti bodi epr %re?ﬁ%@ﬂﬂdérﬁbﬁsﬂﬁe(gfn%ﬁlorécclah tfderth §§@Qig@ﬁ}'{-’caﬁtwoﬁf@ﬂa9@caFﬂ:‘it&gen
expression e. CD46 and CD324) as determ ned using comrercia avai l abl e
anti gen-4 b@&neﬂrl‘étaraﬁE nobH Y e essedliyt TS o @pieadso hySTPdP&wh%'athﬁgqlrﬁg czmérd@tes bl ack
lines. [Q0%L6HASeIMRYeDBie 68 ordeR ITlifEumbAungk mgh@gfo%ilﬁ%efpmgt h the instant
invention, CD46 expression was generally observed in subjects presenting
with var P@m@rttryp@mgbtbesf@flldl@tqduwmllel NBTUEHZER notme@hi@ulgwr tgeesievelds of

expr essi t w of
t hg pl ot %bo\sﬁ %dg&tgﬁd#g}l%'%@%r 0 %{rg@g%?{y b?ii‘g at e s?%rtge}lgse’grérgt ajt? CD46
expr essi onl/wdenges pewt mnkgpdhetl@f@g@regtvsgqtmamm mcld@;er ngae@s thatam ol or ect al ,
pancr eat %;)?p’resge%]ﬂ) S[ﬂ%HaC ‘éﬁ%m%%’ﬁgwﬁﬁﬂ bink :ré’ce o&echalili(yc? 1%? §nd éfnf‘d\?/hcaf{ oL ents

(FIG. 1B enera enonstrating e/To or
posi ti vefcmxlprseﬁs‘tr@wal cﬁ;’fé’@ drlpccaifdnyt;ontdf&s’eogcel | s p05| t| veI y expressi ng CD46

often ha ini fromlo s.as,. quantified

oo g 1 RoTkE’ St R PR, e FRiR e P R YT SRR B RE Lotar ogy.
Simlar obsedwap bmtrmmt end%i&ﬂﬁdﬂdctb‘r1ﬁHD&E¥1mat$aca&e&tw&nﬁh&nrﬁhedld?%ledtm t unor
cel l subp ulatlo ESInﬁ-CIBZ4 were often .observed.to coqg se a
mnority ‘é?‘a‘ff @uRfPys angiher Teigreng ?ﬁf?“&% A PR X ep the art,

pr ot ei nsag&nm@duysn tshmyg&ul ift@adi®naFmBivat Qidhebhtyct Wal faka pRidd pOpib axtmon of
tunorigenic cells (e.g. CD24 and CD3§%Yg eraIIy exhj bited unjform

expressi o ¢ %S?étrfﬁfr‘ipf"l“@(fdf“ﬂf“?f?rﬁﬁto 3, AP SUEEBENPI P R HESSur ed

usi ng t hgy§aaBn 8ot Aetdspokifio hdi hh aﬁ%t&ﬂqeaiafmﬁokw&ﬁat if\ur W@lupdnhgs e
prior art markers may be inconpatible with the teachings herein. [00217]In

any eventefergnsed enithicriedell SECHCUNIR-t unor nodel s that accuratel y

recapi t uft g7t urmrfhlpmsa!t@% 08 YnWehidh Iﬁma?ége}m&&ésnﬁméﬁ&ag/amb )fansfuﬁ&loﬁunvr
cel |l s as described above, denonstrate the possibility and uti

char act eff tinagingiafing elis pa@reg@mﬂé%@ iagranpencempatgile wih gletmﬁme ﬂ@dﬁfe@iﬁ on ¢ator
anti gens acdvﬁf h%h&gm%ﬁa%g% B tned 0 bt K& VIR S pRubHL d f)etct qlggy honRpasseous

expr essi on, markers of the instant [nvention are gener
het er ogenaoolsfcatrmad theywper igiglingsaghpoubgeny oells of ltl@rmwmrm dirsmplampr t ypes

and t hus, LAY 6 ﬁnﬁ{o%yﬁkﬁﬁ%gq@gk&%m%%‘ G - D05 egggﬁarg&gzﬁi ng

and/ or i S0 or enr conpdnent's
Enrich rrenﬂarl&mr dﬁlfamrmnlom froléftiatign, @etbiht)Poﬂufeaplrauns, rﬂny)cEdiﬁSakmdvity,

Transpl ant at i on. 18 I n tunDrP ﬁhlbltl g B enegus  ex ?n of a
particul gl,emég{.ag‘f I OLFEERFESs IR ol fparkers associateéd with certarn con 1ons ccor mg

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.

54



interest (e.g., CD46 and/or CD324), cells were enriched or isol ated based
on such markers and then transplanted into i munoconprom sed mce. Mre
parti cul awbypi1o3izset er m ne whet her high or |ow | evel s ofPC3ISt@ass@HY6
and/ or CD324 could be correlated with enhanced tunorigenicity, NIX tunor
sanpl es were di sassoci ated using state of the art techni ques as descri bed
above and isolated using a FACSAria Fl ow Cytoneter (BD Biosciences) to
provi de distinct marker enriched subpopul ations that were subsequently

transpl afi®@88)i ntidethasnm seresmpraotndddeatiingagenthandjompprads dedlude éhass suikaple

i nj ect Edf&%%QMG%deehﬂ%%ﬁla?m@ﬁWa&s bAteRAds OhictBALRY fMitidneds! €

i nmmunoconpr om sed m ce at doses typical %y ranging between 1,000 to
50 cel | spisesd, apripselly anpendatermiied lepatigrismg addresaest fibglethroughpyp rehetie ormawhkd 800

- 2,000 HE@th}ne&oM‘ﬂaﬁ p? Qﬁ&ﬁ%ﬁ%t@a&loﬁq?%& cﬁ’@:l@ﬁxﬁe efs o'f@g}r%(ys%%n%flglan

di ssoci at nzymatic digestion to a single cell suspension
pur pose géneprengioytpegoddiamec tlechriqtes bwetbsera@elsged/memhbze mbiecuizorsgnuls ut ion

of cells ntative rent al nor..from which

Ot anspl aft G WEEREEIR4 PRl ah P B0 & TR R kT erst  at o

t he resukigs Pnﬁlasroe;arﬁsehmww ékﬂe’ﬂilm%‘ﬂpﬁt Stsdeng7: Wznmmpr&rdmmpled from
col or ect al. ncreat.ic d.triple ne i ve breast
cancer patsreltFs SEcgRtbsy oh aruc R Blizel IPmBRS i by Bl e of

exper i megérk amadlvmue prov@ingiaforinesdnedr spetifla bdriet abé, leys,, MoURTHNI 28 RioSsi, 1AW S
consi ste tI h the subpopul ation of cells expressing CD46
and CD32 i\ﬂﬁjsgf‘ﬂi. @ér’rgr(é&g@nerat ed by cells with CD46hi CD324+ phenotype
wer e anat(}m@@ﬂs | 1R 26@AHPRI binRex bvldd nﬁgeﬂ@rcgm@dte ideAmNludYRrRRN MolediRGAUSE
all human cells within these solid tunors were epithelial specific antigen

(ESA; Epeamprisissingtippal girypangeessary far stuglyeyl inteictios parigylay iydrosier e co24+
and CD34bor(cngGancﬁt3r{nc£1Bﬂnélhmt léaﬁ'ah'aﬁitlﬂen&rﬁﬁllyl h{dtbi1 P LPRARLEBHH ON from

t hese tunors he "vast maj ori t éq hosé tunor's anal yzed, can be
i dent i f i G8quesing leasetworns thstfymsitions cbsmicd gﬁfupﬁs’ﬂlwa@mae AgentSDEipa soramipg +

CD34- . Y@)trcllccfﬁ QYR 6r }E% 3ru@ﬁ‘ﬁjes %ér z}f Xt ldrtp% 5%051&15 Qﬁfcfﬁr&%ﬁgsﬁﬁﬁed

expression and are o ut il Fini tuno
subpopul aithensor mére oﬁth@aémrfmmp@al lgtmss @ias@ﬂ@@ egénhyarailse foanyd zbreongdent ified

as. CD32445 '[Egule? %ch&lﬂ‘%l dreﬁmde@ﬁ%% tldeéb‘%%c(éﬁﬁ‘fc{eg tfﬁgr s?er?i ﬁﬁ)e%at ed

usi ng NT nes derive or ec anc e negative
breast apygiimdmes mativatived, btrictmg aodngsen Cp!abmamns ;he@lbﬂ,6h| ceI | s conS| stently

generate er negus, tunor s, whe ante reby
i ndi cat i ﬁ”goIf ?@at O’?ﬁu ‘ge%u RS RAR Oéﬁap L “V%’ g‘%ﬁs &F"C ‘8?‘& acpiye @?‘8%“.1‘?5 dant 1y
enr i ched ChmpouldECsf inkdshiacige themg@tmwmmrbermdnagmﬁﬂs e@. enrich

and characterize . Tl C subpo n ccordance th.th eag,

or e nc BEiTng S B et Rt B PRORHERER rlton aeTeebSe ek b er s i
;:orrbi nat Pﬁ)dimacﬂﬂogmam Badig ﬁﬂﬂﬁfa@et}?ﬁbOdiloﬁ(ﬁﬂztrﬁand\ﬁlhllkhnaﬂded\x?Hﬁl Nla”ﬁzr\k(ﬁllt ANYQ
acilitate Gi se ratifjca ation tunor ce

subpopul é&%gﬁ }EF 195 ““%6 éF?@P?/tW"l‘tEfnggtS@éﬁf e&rﬁ%gg?‘ﬁ’é‘g&e?ﬂ@m%@“ or

| ow | evehsd Ea%etm@g@éﬁfe&rboﬁm@mgm@ecﬂu Gadt@hfestiBIPuhGRAI Chdnftrdgy@ir hi gh or
positive counterparts resg&ctl vely (FIGS. 4-8 Based on the gener at ed

data it WHEoBakissassshihgmat ﬁaqfﬁkpp@%&ﬁeﬁeét Bigs Aging QiRlpod Epmyng

expr essi B@aﬁshﬁo%ébm%tn@l&%ﬁ?@)MQ? \Qﬁﬂﬁr{sablﬂna%%'gyahl{h T o¥R$talmj ori ty
of tunorigenic capabi presentative Surface Markers

Expr essedﬁcgﬁﬁorﬂtﬁwremﬁnrﬁémnﬁ@ Adxq ln@u@m@@}mar@ﬁd biomgtqahqndﬁgem@allwrfam ke all
|1 h
cells, X R BRI GG Snil §. Mo(kgs %%é:ﬂ{lqmél{far%gg@&g ﬁgﬁdéﬁgé%rggspgew

preferab on t hei ceII surface. suc
preferredortai®®)s for TIC, other concomitant narkers may be used to

using ol Cholles SEF ettty el Tk el Sl s TBER A0 WBRRRTIDL O o
TI C poputa@tpamngs ragidiygnt! hficeetly. Barckaogle maliken bppofiiidred odpis&eﬂl(hedeaibd))ve t he
i bi 11 Hy* COpRP BT cRpP SR BrepRRIER: § bbb P RIS Fettiscat i ng
t hat t heyn 8@, EE6mS%d3%anﬂuSB@glattB®elf platetoh&lsﬁ)aﬁi&lohﬁllﬁz&ﬁélﬂﬁleﬂflocbh@sl fagt ant
i nvention 00221 oid roteins that are associated with TLC cell
popul at | GRETGATELHepiUA) P eBhe olsTass Tabifebita ta g edagade. o
non- PE- conj ugat ed anti bodi es agai nst these antigens were
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included in all wells of the PhenoPrint Array and uni que anti bodi es
recogni zing various distinct proteins of interest were arrayed and assessed
usi ng t hewdl2oaovesszsent nol ecul e PE. Proteins with hi gher pexrse&siosnsswi t hi n
t he human CD461" CD324+ (TIC) subfractions, for exanple, conpared to the
CD46-/1 (NTG and/or CD324- subfractions, of xenografted col orectal,
pancreatic, or non-small cell lung cancer are listed in FIGS 9A and 9B.
Representati ve FACS pl ots denonstrating the co-expression of each marker
wi t h CD4eéxaamdk, 9pa!Pmolenule bbiaries phdge disnle tbraries, fullylhuted aitibofy gastidisplay

Repr esent.at i. = er
w h Coibiang AR, PLE) Sr P TRk SR SR RARL R o R R
Repr esentabodipeEAGS rrp:lthmldsomgmn s¢rea1ungrvg:ht1h1eab®nw)opmcél§3ar§a of oferesafch mar ker
W th CDAG tg/ macu%ture com 11 fsmaenrlc%ecl T reﬂ%n?angrere al ells %H Ud d Lo, FlG 12,
Char act ef § Zat i'on"or ent rchrent - or S%F%latl on "GFOES St LU i al

expr essi branfmsgiabiudd tht sﬂecmﬁ%CoHémOn hbl@ltycaltaéspztcl% (]Dhaitlaﬁhbn’atyzafel on or

he. mar Biea i Gk E s SR NRA ERloBot bR GeeBroliPioaip coeron' of

ei t her ChéfipnunddoB24ceiniyg).be used as surrogates and effectively used to
|dent|fy TICas forth h rel Accordingly, the markers set forth in

FIGs. 9 [00{%] nayF“a% Ty SERPUBES: i€ %.Cﬁ@dl%t@%gﬁtsp%wt%eﬂ?dofﬁ@n ANddHBEEYOE

subst ant ighcedbdchiding 1@sarh 80ijagkliCor MK LsmpRMhdl. hesr d 1& Guindfotd€nsansEeanpl e

4 CD66¢c Can Distingui sh Between Subpopul ati ons of CD4 CD324+ Col orect al

[ 00222] WAYaable frs riroBrand girestedt %XP{GB‘FSI% 3 \gldawle@e«efmr@n&fcww}ds fipelpding

abi lity gghofied Mihudie &PREAG STrhdefhiRT ohdRucl E&ﬁfe?aﬂdsoh@f)}%%ﬁ&]&nt in both

normal cel | ul ar deve | opment and hemat opoi etic tunors

prol i f er Altppatived), libragey of npigiral eerapmnily ttiee farm pEkagteriak Engal, mlem@nd gpoal

transpl a{é‘itﬁitcfé%% avgﬁgblw'rgﬂﬂ?groﬁ éedh \ﬁﬁltr%ﬁzllf ﬁa‘%ﬁ}ﬁwﬁ' rﬁﬂafég oédce@ afinite

l'i fespan thus are even y ex austed’ .. Shorf- reconstltutlng

cel I's, t hbmsgéstandephpdupilnge cadils modifipd Mhmmvec@ddabchemat mbymhar@xt of
cancer, I . ht. .r ire self-renewal

pr opert i g?%%flgngé ar%f gr{sdﬁgme ug&% '%ep %délgqg(ggﬁl%%rla it %I%Sngélgﬁ’ thereafter

fulfill p}htemakwﬂogmat agﬁntsmiayd)e'fﬂijbanﬂrd t@S(Eec(telhmmsiom oihbma;hL mod\flcﬁltlghs Suchesl; 351,

2004, whic dos E? 509 ?f%tretertencglnltsg rety) in that

t hese cef® algﬂaa P 58 e&‘g%ar%‘o“ PSR MHG-? PVEYS SHEWRYE Bhese nut ageni ¢

event s t (08t 93jonflersuchenibotiareawahraple@pen e @fadudedauoopesd (ﬁLﬂﬁtlf%ld cHmpbeentsar e.

Nevert hel es bec e._proliferative capac nitor cells
oy be < PER PR oS B Gk e mE R ddbuty, Rt eneE

tunors reaeh. -A parb@bter in®0@nyred; coﬂipdneﬁx) ot dedt pkddhasmlﬁm@g‘ cellluRfreconpr om sed
mce is short relative to that of humaps (- 9 - nmont hs for NOD/.SCI D

mce), t ARCTARRANFSFERPT ATOfqiEo @“&Wé?%bortpﬁﬁﬁﬁ@lquﬁn%“@éhf}cét‘%‘otberéo Bighst

enough r gashytirate Bre@@EBNSbIzALIE ntolr@tuetlh@]eﬂ deid, 8. ganRR%, DAY, dicSGlseasbn N t he
art, denonstration of self-renewal capacit gﬁgby a stemcell nust be shown in

serial t AHiY§HIramt sychheslePmpoRins 8f gombinafiopAbestof o Widle aprast prsarigiers walt

subpopul 3t QB3 q gsmﬁa@@madmaéam@&kda&ewem raﬁt1t9t'ive'o?ﬁ§alfté%ﬁ9Eésgﬁ%lpb@nd/ or
had altered potentl al, cells with this phenotype were systematically

scr eenedadceptatiiet B@adg@tﬁé\ay ynctude p dmgleideiprnaided valemm et masinkladesmenableding cel |
isolatio ant a

rar ker s of s orhd BRRLEGE A REIl EIMGS of PRERLELERI MY B8 vl B b B6e
PhenoPr i fur eashrpageneeeer §rom & onltiblidity qﬁltmwamu 3sseysaﬁvbhelshduswsgaﬂaralbnv@e dbur i ng
t he cour se t I n d, a urface
mar ker t hat esc,forn%%g}?lﬁf tﬁé(?e? tn& él%ﬁle &) oglebﬁé)l% ai/nearr%n%“?rhdar%ﬁléﬁca EB%Q%+ cel |
popul at i wnh@Ebﬁnoﬁ1tél)1staaldn@hmhlsedjtotﬁnev1ﬂesmm vabesof two di stinct

Feconat| CBUFHn cABsE T reEE oS PasiaB R D pofte deinee 1 PSR R APa ac 200

celI's pegsualys pluddliey cfesbablésnudohily chbﬁun&z@hwlemead latkim@ths agent. 9hag from t he
transpl aa@gtl on of CD66c- cell ubset of nglagdiicigstr cells were fully

het er 0gef¥BEs NHA ST ‘86?588“59ﬁ%t T FERAAY ‘H‘tetdrPé/y wer e
derived (drhfaBsonlthBefndellthiehicte indBé préSencdArdiibsddad dbf tBshel Gbtaihddith
Surprisingly, and in contrast to tunors derived fromthe CD66c- subset of
CD46 hi 2RMEEN- s, transplants with small numbers of the CD66c+ subset
di d not generate fuIIy het er ogeneous tunors in that there were
significantly I ess CD66c- cells present in tunmors generated from CD46hi
CD324+ CD66¢+ cells (FIG 11C [gray bar vs. black bar] and FIG 12A),
suggesting that these cells are tunor progenitor cells (TProg) with
properties anal ogous to nornmal progenitor cells; i.e. significant

pr olifer at| ve capaC| ty, but devoid of self- renewal capability and unable to

11" - . o, NI~ A NN N A L NN N



[ 00224] Seri al transplantation of prospective TPC (CD46hi CD324+ CD66c-) and
TProg (CD46h1 CD324+ CD66c+) cells at |ow cell nunbers confiinmed the

pr oposed woentzwy280f t hese tunor cell subpopul ati ons, a®CT¥ENi1/0SI3L4+
CD66¢c- cells arising fromtunors generated by CD46hi CD324+ CD66c- cells
efficiently generated tunors upon serial transplantation of only 50 cells
(p2 versus pl tunor), whereas neither the CD66c- nor CD66c+ cell

subpopul ations fromtunors generated by CD46hi CD324+ CD66¢c+ cells coul d
ef fi ci ent@QY9tlei ntheiagenss arg sppVenigpbhadded ingplufipn 9 pladitit slubbmfopm tethe12) . To be
clear, S0 FRARIORERA i CORRCEAL y0 L CRAB n 3240 G Gem Gl fedrO! at ed
fromtum)rs generated from 2 CD324+ CDobc+ cells were rarely

t unor i gehitegmitBYF prdogiimighs or altte@@Vda,taddmg@ bohid bttt cuepamdtsinglferct that, in

olls ar DGR AR R Rt i 1R R IR e L RE st 7

determ nezherh@nas@mhamylogrbaltmumdcwbndesnd thbedleﬂ'i@(fhepslaan otlytpen with dhekesr ect al

cancer, CD46hl

post - FACS m?—ﬂuﬁ (%ATE:DPHS&H@IS paéssegg)c fglgodv e%/irbﬁrtn eéoro{‘tdeé“‘laﬂn%}ﬁ uti ons
at 1, 000sol2@h, m&hyd, 20¢luBofaheltest aoeipbmdpeaddmus«he v@l&ﬁlﬁeﬁﬁlb&i&lhl)wrr&iﬁﬁlr@fthe

Poi sson dillsta,'hgutlagﬁ stati sti cg based on pgg‘l tive evgnts blﬁl ng efined as
successf G5t (P YGEhPLFURfions SE Mg SATPenisof fe caliyie mediumshpyld ngtghangeat i on

t hat t hesighifi€anlly GifhrBOARRDY: o ML B ke 4wd sol 6l ara fIdNcthv@Enhr oughly 1

inb54 2. ?ﬁogel s (FIG 13C). W have unexpectedly denonstrated in a
represenf"&f e colorectal NTX tunmor that using the novel marker conbination
of CD461{dbeb824+v LIRE frethbacdahivt atiRfd ForRasHyAPUR RREACRIBRelAed hbrkers.
frequencg and use of CD66¢ further facilitates the parsing of TIC

subpopul P BHSUITE B fBOWALT BRPSCHIAS! IFPEsebrasiegvenmnbgethathisdo lbddl opment  has
Si gni 1 CaffechiBRithGaelc@RBle nfbidiN&hidithaPhd flubkdscdf GuRREbndRdiobd3E, only the
TPC subpopul ation in any given patient is the I'ong-1ived cancer stem cell
truly drPRaymgtichlls eetéis. ¢e-opprieadiryr raglecuwesparifie fre &indjnge e pPaaeo wih highi on of
cell sur ations
defi ned L@ﬁ)ﬁy pllelg&%%)c{ggtrrg@?gﬁsta%ulﬁ%grl bzgsa%%ggﬁgo%ﬂgl\(/;wvﬁg ang/q;ﬁ%am(gg@ggél ated with
cel I's cosirusiuné, wgceLigpe. domunptlyorgsgerimyoidtics sanebegtireeted ol talgmq@pelw@ustnﬁlc Thi s
wor k rep r th L f the nethod
of isol a %?e?&?%&ﬁsé#}ggﬁ &ﬂf&l az}{tllglgshgl\é&ggé ?&ts QFsi t{e%?o?lt% Iclg)n@ 11?(0\/6

t echni quph;osplmryldmrt, |Iﬁ@4wdwsl(pb1atdes amidbrethims aml&rangmeaicdsttomnmﬂuoxhscgrd g benri ched
solid tunmor ce heSt S {)e tions t tat xcl usi v (%/ gﬂotaln t unor. ]%eneratlng
ability ﬁ’bf’éess‘t“%é spa} ant at |“8"r?5°68‘i BYrigd %%‘“ﬁ?s B e HE LT £ SR ey

subpopul aI@QQyTEremstBiaacthnor 11279 ed 1h).- TiRBemaibodiegaa bé yeneticatly middifed tand TPC,
respectiv furth her ei n descri be met.hod by ich to enunerate TIC
by r ansBoaiE Aot OE dh et KPR s JoPEatrs oy b o P PrORECDr cel |
nunber s aiagbeseSuddNging beres S faMERENTARBUSNEYsucH MdepRAde M ecigfiqueate, at

which these dilutions of cells are able to initiate tunorigenesis in
i nmunoc of?BF%‘Hiné‘%‘?fSWé%IA)RE eRRvaeAgksA m%‘i“loéorh%%? ags@y (ELLY/Mr BQBogsRF W S

identifigg H@nﬂgmhd;a@sa@g QR4 fe@attamanéﬂ@mA%rclté&nﬁnésaythqdanﬂ&fmf#@m&wa@tc@ an
ability toenrich TIC Eo pul ati ons from tunors using standard FACS

pr ot ocol §specinlbt neieensaR Nerds dpriolBivtssanipargcichdiestcas sumgasyeedbyed to
i denti fyhfotnd Aast te&mléy@le%g&@tdnqraéseaﬁe&é 6F nudc e Adgli mleIP&sammIﬁ Qg, Wwhich

were functionally denbnstrated as ling the definitions sta ard in
the art oflude mlémfsr@éq qhaalrrelacaorpm@@lem etso’rellarse@pea@tav VeshyiqueExeasluere® TPC and

TProg OeHotcP 885’1'1 ﬁfo‘le%ﬂl%r ﬁﬁ\/o%y,q—x&sfuﬁ& epﬂ., Ig@st, %fﬁl'\@hey & Sons, New York, N.Y., 2000;
Freeman et al. (1999) Biotechniques 26(1):112-225; Kawamoto et al. (1999) Genome Res
9(12):1305-12; and Chen et al. (1998) Genomics 51(3):313-24, for examples.

X. Diagnostic uses

[00197]  In another preferred aspect, the present invention provides a method of diagnosing

cancer or detecting a cancerous or pre-cancerous cell comprising obtaining bulk tumor cells or
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[00227]In vitro colony formng cell (CFC) assays have proven to have great
utility in hel ping parse apart the differentiation potential of distinct

cel |l popuwveatnmsiisn t he hemat opoi etic cell hierarchy; heoeEseotlessl assays
are not amenable to epithelial tissues or solid tunor cells in that the
assay conditions are not conducive to cell gromh and/or differentiation.
Usi ng NTX tunor nodels in which nmany phenotypically distinct tunor cell
subpopul ations exist as they do in Eatl ent tunors, FACS and in vitro assay
condi t i ofsnor kelt Sl@g@p@tm%ﬂmb@d @ @pfi @fbfﬁéwalsumctarﬂfmcér(@&t'ﬂﬁt T®n 1arogr C ai d

i n the defef 15‘%{@ mtr%atcl?‘%vthéttﬁx%ﬂ t&"sLue‘?fanc%fsésE&ﬁg engfl)i; Pé&%ﬁ&%ﬁ“ ons.
These in V|tr C assays e very | east OVI an” effective

advant ageubipppulf®ns ey atihd memmmapmqosllﬁmﬁiemlarg)rcpfdcrﬁpmdbésb respispopediat i ons,
det er m nj f 0 f i el |

popul at i B hishHeEt L alcaRREbERbRY 1k LB I RBPAG G o B

i |1 ustr aveiss olthagpedtdatof tﬂrhmgemstcelistfmnmveu‘rﬁécqrfor exhmpleea lomhdnsaravkhdwit he
defi ned ce&1 iurftgc? phenot ypes of CD46h1CD324+ (TIC) or CD4641 CD324-
(NTG wefef E5VaPdE S r om NTX CR tumors and deposited directly into 96-wel |
pl at es i (oodpgut ilansotdr eAbBdimkaR theSrentldh provides amakdd & apslyzin@tdncdtsi ng a
FACSAria flow.c torrete BD. Bi OSCI nces%leﬁ ggaés wer e the cultured in

def i ned BRBIRYETHE/EBAGPENBHSNVAQ: 18 24t gRppdimgng "H@‘Yé‘rst" “F6Y PISTRAY8 at 37
< 5% CO2hkfrerQdthogdidsivvil-Viso esdrist V@ idr@inipoth®Biterft OF ol PrdgMedich. tIR@Roth&GOr ed as
such (FIG 16A). The frequency of colony-formng units for each popul ation
was fi naFW?O‘H’é‘F‘éfffﬁaHé’a Ceftwse%%ﬁgdee@%aew@a? fuRer e In P BpcEnyodirgh 38R1¥YT es) |
utilizi ngrfuh@r F@é@&ﬁéﬁlﬂ@ &korhl H]E’th'eribhﬁlraﬂpthin@f‘ ThRRdHG RBoditent RguyRKber of

i ndi vi dual Sinitia b) the nunmber of cells used to initiate each
wel | ; anaer&rmta%@veﬁuméiﬁpe@fimwnme tyReotf €angsHas ova o pisckiden iethe aibf Inr at e, from
each dil ytjoan embQf823) FRhAGS VI ScARSSTAMs biighBllsSrohPReaLaitd s of ew as
18 sorted CD46 4+ cell's, “whi ell's were the fewest needed to
observe éle@@h@nytumpbmagﬁﬂeé@ @D@,Ghvamomnbodc@dnr ghe %Iaoﬁyhap@pfﬁen‘gld@m S
were thu f , 000
cells foﬁlr@?%ﬂg% l%%‘ ‘91’%%%‘5 rg%qtofﬁnxg&lﬂrggg vg?:?a? s g?r@%E& %‘ﬁ? 5t or the
pur posesewbodiinenti thy patmni :ntunp@?lsmnmaﬁammmﬁn@pmmmlsedﬁmpm gIQJ\IVFDﬂﬁi ®s in
vitro, Whl | CI ty.
These restl° ra?‘s %otﬁaﬁtﬁe *.%r?ge% "d“P% S?D% ﬁga‘?cg‘) %18%655%0% ?"‘qho re ‘ssua“ B cant | y
enri chedexperlmlaets Cd:pkﬁddt:lréﬁbaﬂs@fo pnoamumrcattuaiah@am@tavd peccmmaf cells and this

activity el rigeni as so _denonstrat ed
Sove. by (3007, DR aHbred SRR S oS3 PE0Y e fhel B BSuct R B
prolifer ais¢lvedand nehirketemd MICAM, eﬂTthoemI(r/aM asiocm&rd%eﬁhss}ﬁrbtaﬁts, miam;RNae,l |

subpopulatlons thin co]. or tunors,. cel pr essi vari ous

conbi nat PoRET 4P Bon‘@%ﬁééﬂd‘&%%r&d%ﬂ%c% e eii At ‘801?3‘3%’:‘%%% ‘@WtT&Fni ng
st andar doSEIONM fth @BaniiBlihd rdd Ve intlinB&Sor h’e@lenswﬁpnctm sbREh gRbimened £ -tigneval
(Dylla et al. 2008, supra). The follomnn cel | ul ati ons, were sorted

from am)H’QP%YI) h@ﬂeé on F}]G\Pépreﬁtﬂ% sggAlG @ dil¢aM- @Eﬁfﬁ%ﬂ SRIRT @ Ring: gnicro-

br edon NARGAso,ah&0a Ao ARG o SRPYEREZ T (RORRh Mished a

CD46hl CD324+ CD66¢c-. The ability of these respective tunor cel

subpopul adifsrat peingipitimea fiethisdnameie ¥ mgde PRePIaePeasiics andiar aghyedy %ﬁSQSér

pl ati ng, ul ati ons
o generaﬁon‘é\%ﬁ) l}h{@pyﬂ%}?&&% al?écﬂ%ss&&é%g%er a%gira?ﬁo frﬁelb\éﬁoftﬁ@ﬁt}?rg h%o ﬁg y shed

f rom t hedesetibeddwreimace, was readily

[00200]  Any in vitro or in vivo assays known to one of ordinary skill in the art that can detect

and/or quantify tumorigenic cells can be used to monitor the course of a disease in order to
evaluate the impact of a selected treatment and/or regimen. These methods can be used to assess
the impact in a research setting as well as in a clinical setting. The results of these assays then
may be used to alter the dosing, drugs or timing of the treatment of a subject. The sample can be
subjected to one or more pretreatment steps prior to the detection, isolation and/or measurement

of the cancer stem cell population in the sample. In certain examples, a biological fluid is
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measureabl e in the supernatant of the above described in vitro cultures,
and was used as a surrogate marker of differentiation. [00231] Specifically,
2,000 celwe 2broaude X tunor CR33, for exanple, were sort @edTiustaifob@st bottom
96-well Primaria plates (BD Biosciences) in serumfree nmedia conditions and
i ncubated in the environmental conditions noted above. After 21 days,
colonies (defined as > 50 cells per colony) of tightly packed, attached
cells had formed and expanded in the wells. The nunber of colonies (white
bars) i nPegededwy ¢eniiiacagion it sdionamerapifajion firlshe olcdruatiegranhy o byfa CD66¢
protein b&nﬁinﬁio%@@Jcﬂ%@géat&mt%ﬁs. Qab L MamIEASH R FHh Sk . 168)

The frequency of colo ormati oh correspon wel e frequency of

t unor i geffieezinge Fhomicdh Simativadparaffip embeddigadehydratigDpeseabibitdtion(dr. e. NTG cel | s)

generate . a.Si : AN 5 E y e
CD66¢C pr g?]glg%e%{fg%a{nfg?J)\gedfogcct%g%lﬁlgg#l%rﬂgﬁﬁle?lgﬁqéﬁ‘%yé%lﬁ@ggg\%@%a%s? ﬁlg)?" ago%{r#ﬁ&’e
(FI G 16B)by dusibissioCbAGkl GoB2dmentalcps Inaeeldiy exkambessthe sdneple 13 pvdtieated byror
initiati Oerr]n V?I;[ enﬁsi Oat}IéI‘ tIWEf; tObSere\r/necdceﬁls%nallh tpoursTPrer t f]:csa(r:nOIl onri r%s ;Jlrrll g:t;[r{so and
rel ati vefy O Tevels 'of" 'Cheee et e SaetRet &d° 1Mt Re*edr & " TRI"$8 € Kot

sur pri si figmgheempld@ior & the Bgemmihaioh ofitho hmGd GI CanCli34r cetlelid the kamplany NTX

tunors express 6¢c. and . these cel.ls generally appear. tq he short-Iived.
Fur t hor T R0T o8 pasieasTpetann 0 ip BoRrtR Ot OB BINRRE NG wer o
better abtogrekod &1dror pathodneSs ivivel ihdl@diRd\ebt@eneh Bécfitn&asgRisf Ingandnbyheor e

sol ubl e CD66¢ than either the CD46-/1 or the CD46h1CD324- tunor cel |
subpopul S’F‘P%@e‘(tﬁ}“éymﬁ 0 %‘)”. mgipstasis FPRPEIFS deRENIBHion Rt P@ﬁrewo‘ﬁ@r?é%ﬂsed in

t he supennadi@Mat %Qﬂs%&ﬁtﬁﬂoﬁﬂr&@fﬂg%iﬁia@z Winbh hhgohedRRodiafent &leQE 6Scell
suggesting that both CD66+ and 6- cell populations that were initially
seeded i ACHsBHRARMBSISSOREHEES depalF ef iopritePieai nl sems sEbodiREa! ¢edls e¥hsi st ent
wi th t he QRs&r ¥abiooMvisB@hufeDREphaks! WithiRb&iyeaRal! & BhbRsRes altddg HD66e
cells as denonstrated above i'n vivo. | 00235] Col ony formation can serve as a
sur r ogat endtear emhodimgyy, ¢ollapeipsitasistagaly vnis apdoraed &r vie v af ¢drmigfatighet her TIC are
present | S i : t i g 1y

bl o to SRRl B8 on ptoRRRLAL! ARHREORIN GG ARGy B! SnaGRER

popul at i dresnetisanie petentiaboithe tuneorigesit célhsubpapulntior dre gnalyized llowindi t i ons do not
mmc th o] ol Vi .ered . LV I re, these
serumfr gnéﬁg%jl%k % r gg(%:tgﬁlé’io? ?gfﬁgs’p%gﬁg% tarﬁgéﬂ}s&t%cglolﬁ 'S &uﬂ-)crogéhr? éé\;r/}gllgécgrﬁ%ggr event

di f f er enfd0d02]on, Inlertaidexangpiesaibe ivnerigerfiacillsiin atubjadi 6if acvampleifertm osubjdc00233] To
better assess t he ({ji ffnercetnt ie ti.gn oetaentoi ael .ognt(s)ierlgllﬂes C§|s|§ vviIt h.t he
defined SR PCAUFYHEY PAEHETATS REOHR TN QTS Y ARG S A b s wer e
nodi f i edetamptaniicadamplk(8adrotadliromad fubgetrthanwab CSted. da sase &xampsss itheadample is

facilitate differentiation as i 0} i Four t d | at er,
medi a vva?%‘éhﬂ’@élﬁ? k| C&%%aﬂﬁﬁﬂﬁﬁ’%ﬁ%%’c& wﬁﬁg{sts&?)e}&?é& gﬁ%%%ﬁ*’ﬁ% essed
by ELI SAmofiht mod@iihg i 2vh@e dr evehsndf a@e@cubRE e ginpacttndtés tdagnonedina from
CD46h1CD324+ CD66¢c+ cells, the fact that CD46h1CD324+ CD66¢C- cells were

abl e to §EREISEEPLH Y Ymorigendg ellspre agsepsgd of qhataciepiged altepyerspilyWmbeygti h t he
noti on t Redes (LA Glder £33 2 20 TXG Gnor€ Bdsk SofGtRerdhyf & &MriefiBpIb iR ¢ AeD324+
CD66e cells G 16C). Expansion in nedia conditions supportive o

sel f - r ené&lklargGhaacteriged pe pyspwed aftes | nyeek rlereekp dimagntty g repaghsy Fb@& Zap58ve3 does
not appegg, d 9 ybgs _§P1H91Qra§°tbﬁ/r%cé?\friré§ ORUS e DBBGpRE 0duct i on; however, addition
of FCSt0o the'nedia facilitate dlfferentlaF| on and greatly aided the
ability of cells to produce CD66c. Perhaps not surprisingly given the
denonst r at ign ag?ﬁﬁest&%an%QM CD324+ CD66cCc- cells are often the only tunor
cel | subpopul at i -tenewal capacity (denonstrated by serial

t r anspl afi0203]on) Thetpesentumenticredlo mobipeskits &iriidantifyiigh chanstegizmgtaed’or CD66C
productign.potent.jal.in vitro. e _al 1-1 24: 6¢c- cells.

A Choughobing e Sttt e S T DuRR b RSt S IR AR ¢ e
wel | wer enapégate wsed farclicioslGettipg Gdrgatiene djpgessd purposana il agomch HRT PCR

anal ysis of this.cell population shows little no . presence of the CD66¢C
ranver; PR ash SR R RE sl Pt bl wnbfehy K S0 ar i ons
denonst r aivem@ntwib oo hEDBRASre cohlamers caplisnd TRIRAM bidiigSigery Aldiafigfedbi ve
and di fferint iation potenti gl .. This also (nplies that,. phgti ng of
CD46h 1 CDBXIECREECN € a1PLeH Wi theg OpBEIET- +Witrble Py BHY "ChAe fa3rERS: cos6c,
and this process is augnented by cell growth conditions that pronote

differentiation. [00234]Induced differgantiation of TICin vitro by the
addition of FCS is not only observed in



wi th NTX col orectal cancer cells, as described above, but also with
pancreatic cancer TIC. After fourteen days of pancreatic xenograft tunor
cel | cul twoeowminsat or with serum the percentage of CB¢®hise@lloso4fnl so
predom nantly CD324+) was decreased on both NTX PA14 and PA20 tunor cells
in conditions where FCS was present (FIG 16D). This data further supports
the use of CD46 and CD324 as nmarkers to distinguish between |ess
differentiated and nore differentiated NTX-derived pancreatic cancer cells
i n vi trobatHes. yigFpdrnges; Aewell alates tettat Thelsertaingrs meg bs feraed Semveevagetof ngui sh

bet ween g{agrﬁgqu&{r sgﬁ@%]&splélsﬂc SPNELR alrﬁphélﬁ'se(gﬂe%lr nk%goyﬂ% é? ] Thl S

exanpl e denonstrate popul ati ons
di sti nguibglding agentyihntrae st isvp @mﬂ)tlhgl tumemelrlwtcyﬂs ajldlomtwnaat’ erowlum'thes

! eren hed 8ol é’h%%r Perllo ilaH Qs R d I‘lg'édsl’?e? \%t wil CHGI% ntiate
cel | . wbpRuEL ANSaREPEHE S, B BbIRIARITR dh b BRRRRGE' St Rubpcgn ' &t o

cells. Moreover, ure
devel opedontiatin ai auuablie t:altteindlafibﬁm@mma)f bmnor Iﬁraﬂ’ﬁt/eM&lmgyrgem's aziheranndthe

Pancreati c Tuno atin s.are Rel ative Res t to t.andar d of
Car e Che o R PRl iR ehs TR 3R RSy b B e ST PiRecrt SlPEIT orm cel
par adi gmThs kttnahy &I&Ccoataen @M@h&irﬂayeunealysdcaaptabledoﬁﬁxamdﬁs,céltnefr fo:xaﬁagnosis or

t her apeu gi mens he a and radi ation. To assess which
col or ect %‘?ﬁ%ﬁ?g %%rrfﬂ?qé@fqgéh ﬁ?&n%ﬁ%éﬁpul ation was nost resistant to

st andar d [@f2081ar eMoRGHERAGIIS 'tlﬁtht@&xa?r hhVROf SEANCEMa e it Ecaliimi@he GrRIP A Vel Y,
mce were_initiated with colorecta ancreatic NTX tupors_and then

randoni zd{COMRINdipgpgert, Wéta@hwh%s%&q g@IRPnaEy or thepmayAdye dAge t hen

recei ved cbmhin&s YR ekdncohipbhicP eWiht @ REAbintPRbS1er Obrotide B K&Jagrah&pta%@re or 25
ng/ kg genctitabine, respectively, for a period of approximtely 20 days

before t BRyioEP® eutreranrctetithenin ampkyredralstcopminghen. eepity P@Prcoawan% iis
[ 00237] To, Qs8R SHE I EHh RN R iditd Ukt 8hhy SHRRANHeALS QBSe ofiuld K VO

cohorts of mce
may be maintained separately within distinct containers prior to administration to a subject or in

vitro use. 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
(BWEFI), phosphate-buffered saline (PBS), Ringer's solution and dextrose solution.

[00205]  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.

[00206]  As indicated briefly above the kits may also contain a means by which to administer
the binding agent and any optional components to a subject, 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. In particularly preferred embodiments any label or package insert indicates
that the binding agent composition is used for in the diagnosis of cancer, for example colorectal
cancer. In other preferred embodiments the enclosed instructions instructs or indicates how to

use the components in an in vivo or in vitro research setting. one or more therapies.
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beari ng NTX col orectal tunors were random zed into two groups, such that

t he average tunor volune for each group was roughly equal. The groups were
t hen treaveadot2stmoweekly with either 15 ng/ kg iri notecaoTars2an/oegai val ent
vol ume of vehicle buffer. Tunor vol unes and animal health were nonitored
and recorded tw ce weekly, a day prior to each injection. In the case of
colorectal tunors, the vehicle-treated tunors continued to grow while the
irinotecantreated tunors showed either retarded growh or a decrease in
volume (FIG 17A). Wien tunors in irinotecan-treated mce began to decrease
in vol une, &I rigecee C! nethet experiment were euthanized and tunors were

har vest ed, “di'ss singl e-cell suspensions and their individual
cel | pheprgpes Omeeprafoatdanisbdbyeritd c\heCiyitantni hlyo expildigth@plopéreiengiez ed

coooe-) A Te HnRreaeS el HeioBp o0 e B WA ARSI f of

hi gher i poﬂmmom@mpuranmtcﬁ@La;ﬁbrtlmaatr@c&em ERuglc MBPadLich & makdseat t r eat ed
counterparts (FIG 17B and 17C) . This is an indication that cells with the

TPC phendtypid cetbpsine @ﬁwmg&cvaﬁegﬁom% Qe lpssaedaed yt ot oxi city

whi |l e ot E&EloﬁxH%'DThdé@Lﬂﬂl&MBﬂ%FhW willlappecigtd S IR nidAuialdr@hEsaed Ieagsli tion,
anong the CD46 CD324+ popul ation of vehicle-treated tunors, nost resi dual

cells wera@nmaget?dqchnmwefweﬂw chymisig et aopasRipuetepalTIcdpcldieg e fiem

i rinotecafstE ga&%ﬁb SINEY 1ﬂ@§é3§9e§1/@693ﬂ36%ﬁ&h§/7§‘ﬁ6® SEB&CHhilH is Scor '88 L CSO)
(FIG 17D). I's data indicates that cells with the TPC phenotype E . e.
CD46hi  Chaeip-byCHeGace) inds entiteye resi stant to irinotecan-nedi at ed
cytotoxicity than other tunor cell subpopul ations, which include both the
TProg subset of TIC (i.e. CD46hl CD324+ CD66e) and NTG cell s.

[ 00238] Anal)ﬁgoummum were observed in a representative pancreatic NTX
tunor, "‘ﬁﬁ)’zﬁéﬁg r@%&:s%% er\ggn&eﬁ &her%m sr(_ilené"I 1IC & gtg\%n cal rteerrrrn%\{gd 1%%5' ngt the
course of §entitabrne treatnent t resi unor uBpopUl at i ons

wer e anawytheic mmmdnmnnblhmaﬂ haer the me ptiegs oty pe coﬁ\moebypmdetretdgd mamcsreeﬁt ic

tunors fromve e t|n edto rowunab eturmrs
o i 48 e s S e P S Bl RS ferm S 5T hr
chenot heimpae b]uﬁalﬂgteznid plirhlGermk8AYl1 intlade/ e tsﬁglulhru WDGrS speeifeallyhenusdd gs0BI at ed
and constit ent Si a%e cel Ifj(iﬂvvere anal zed{nhsy,, 1. ow cytonmetr As observed

i n col or SRELUICA expRendehgrEs; the singgjan{p r PhotecBA mﬁléﬂ‘?:li’lt“ﬁ i ne

t r eat menteféregyhiiied thdtoaRki &mf?ratctaft@rotﬁeuWé Tidtls| Br ERRPRS FfEInRBd kel S
indicative of TIC (e. A representati ve exanpl e of CD46 exPreSS| on

in vehi cPeSE’ mavé#?élatpg%?lﬁbowététnéde tRreT © "7 selk Hestrrles mixtpies ofiashs, apdthgj ¢ 1

col or ect gke. CRARB&lion, PARES HBYiH& ihlife PRABSHKiIoh @ﬁcﬁéﬁp&ﬁis& cfaﬁ&! iad1ad boPerddhe
standard of care chenot herapeutic agent, gentitabine. 00239i]iv\é denonstrate

here t hapoingEndpll Peipirbetwer) the surbpptil Bharefpis, araaecrfidl oy Giaplilasiae 3 8

resi stant,{ g Rhapgasenof o sRF£o.chenot herapeutic agents such as irinotecan or
gencti t abi ne. Moreover, we denonstrate in colorectal cancer that although
TPC and 926y ar@engtsilh, nogepelpgyeertised inTP@eCionewitlC8®) teghréquep p ccrlbamdgtsam to
chenot he i

chormor ooy ke pepAPLLIRY b RuRCBEL BELEniRED, dehotcl 37 BB AUTRILOZC, o
genes andhqnnﬂtyamdilmetlpaﬂadnbﬂdthereurum tHogewelt kiownzand commmlryetsecbmzmce and

W | therr‘?’f P& tﬂoc?s Eml lgees'r(]) {hyplge%‘é[:r{t(i)r%gr?tgon ?enesn/ a{IOt e accgrrdlea
dlagnostlc an hera eutic utrl e i erarc

Cells w tMantﬁ@thhﬁMcﬂlwe]Imws i tﬁez’&»ﬂ@l}dﬂs dd!scﬁ(btds&eﬂﬂrlah@\tﬁaral'ﬁﬂd agrar e

cat egori %p?eglﬁ%sre ereg(%ts) Opgrle%}té ar}xd%flsc;{slsed tglroughout th% presénttspeuflcatlon 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.
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their limted ability to generate tunors in mce. TProg are progeny of TPC

and are typically capable of a finite nunber of non-self-renew ng cell

di vi si onswoOlbrasvssp, there is precedent in the henat opoPeTiusS2@@loF0451

hi erarchy, for exanple, for several distinct progenitor cell populations

that maintain nultilineage differentiation potential, but have differing

capacity for proliferation prior to conmtting to defined cell fates..

Represent ati ve exanpl es of progenitors in the hematopoietic systemare

short - tel(IﬁOBbdims;mhtﬁowteamgnhmulmudﬁimtbnitachrsiQWatﬁaietfsm(lesTacHs@lg and nul ti pot ent

progenitaor ce pul at i ons

Feconot | (pet e fEeTsntdt ey SRt Sl REP LSk BRE dbodie I (i

t hey | ackoméncsahrt ugeelnewaineaaapamt}m ynd ththhbenator)t rotddues s:ﬁdam}meiubmf and ST- HSC

can do so for rlod of. tinme tha are

STrs . At HsafePRas i BR S Eip St eliey. T Bt ord el Et Finor s

ori gi nat ide@ribéi Hek’eelsaettmcssweﬂ kh@wil ddd-cdfrionBhse@infthedrir chy of cel s likely

exi sts W@éq%@ man ans and tunors wherein distinct cell subpop uI ations
re

possess berf‘?f P98 PRAGCBRCn i SdPTef &F eiifdivdi LS sBtcalifation are Wathout
denmonst r §hBahi@, ScbPoratdagefdid S referdiBe tMtadir Skt _I_gnM()re‘é%} Ay sediofhbslingds a
subset of TIC within colorectal cancer, but be further
subdi vi deeedihstesn wafarpraaniationst pRses SHY e n%tﬁ?j %Jtnémteé ﬁﬁ){mmﬂég@m t or
(LTP) cekligect FagY Rfcribbgse respective TProg cell popul ations may be

di stingui shed by phenotype (e.g., cell surface markers) and their
progressively |l esser capacity for proliferation and differentiation
potential, and thus differing in th%%\g%%g all capacity to recapitulate
certain tunor architecture. WD 201 PCT/ US2011/ 050451 [ 00241] As

il lustraf@@liln FIiEresegAngmtion Ui gtrlreeallazbbsceibd@s*dﬁ bbedflerstoodimvaye geadilyi by vitro
data, to i l.ogi ortsthe
hypot hesigegc&{éﬁc’re tmheq Lotrivoq}f? e%@ %@?%eg%vgd{%é bgi %ll cgrna?g%ﬂ(#]errel%tl ation
capaci t y irascled tmdaeabmmng of thoinsasdhvenhes eT}ﬁti e&ﬁreplesn:tre adtiimnanded ogrearesent thae TPC
may refl ct thel n or nal . on ste Ie whi ch
e her of e bR GRtRION e 3 abiE oy BRrekRl Foiebinil DRlosoint e fifity !
CD34- . V\@aﬂfmepherbglmlgmmnsduraam@ht llsasxelght fivterrak mpleglilar weiki @aipadatuid g
cells ar% ESA + CD2 (f?; and t hus hese}fmarkers serve little utility in
i denti fyi ﬁ%e?&%?gréﬁf 15 de) i aattOFB‘?%at% “Ufther denopnstrated that CD46hi
CD324+ CD66¢C- cells are able to generate fully heterogeneous tunors
consisting, in part, of CD46h1CD324+ CD66c- and CD66e cells, whereas

al t hough CD46h1CD324+ CD66c¢+ cel | sc%gmtpyenprl genic, they do not have the
ability to generate CD46hi CD324+ cells and are unable to
efficiently fuel tum)é gr owm h thro%gh serjal, transplantation. This data,
conbined with the obsth¥racierzaianplTumax Ipitiafing (el Fopyations api ity to

consi stently generate heterogeneous tunors upon serial transplantation; b)
nmost col 6¢12lor nfmehatasierizgbie eeltula heterpgenedty Obmﬁérﬁmm@rs ag Beyevidimtawca€D66C

o o AR gl ROl (RALY, CROE: Rk iyRorsey Lhe
CD66¢- cebihgpatittarpbsitatypid warkprs ehd fdemtey lcbmcailapeicvamydlagr@stpmmnarim’s andThe
art et HRAHENLI0,L8 Bl NP IR SEDLEK Kk O G RRUPRYIBEIAD. o1 o
ICD? 24t su ppmatmedtdmtg hycpo;tf?%mcistectﬂmapmcml%tmma?ﬁx tbﬁm6 ﬁolmpmiﬂgsn la@g helﬁmtof a

ate tumgr eni t or ce opul ati on at has sone resi.dua

broti 1 o SEPR T Bprotss bt pisauh THhBHoPat B R soh R LRRBHTSHAE gener al 1y
Eas no ﬁ @asla@get yf Heﬁli’rog‘eﬁb(fus e \walls orfelimadl bytainkd frsmaﬁzfef pamlfemts I@@ff@gag Itk
lerarc aid o I n Fl 19A e al sp CD324- and are
general | %ara%%féoy%‘% ma%gﬁmé@% %Ve@rlgy P éklré{gy npEBeTed diereterrarly Baspasal | y
di f f er entNtad t@ﬂxop&&ﬂﬁi@yham Wl aemm&mne@gés%?eau?%cmﬁe gReRdetifieRbhand G and
ent er oendocr.i ne of the secretor i neage or enterocytes (E) of

t he absoisgtatigeof 1( Ef’eaSgT&TX@éﬁ@ liggp thess|ioef %hlclt %@%lySréﬂ%zf thg bicdegy ofampeqsul at i ons
suppor t s (B §irdMPALRES)afieni@R10W P the $&rdcfic BIRIE §c§>eﬁ@@%a%f&ﬁ§atﬁ%to'f hbigred to
termnally differentiated secretory and/or absorptive cell types (e.g. MJC2
and MUC2eell fbmpulatians in[voo2 M patienalypiselsted oo perifedrIFo ase mgsstwcm@dvre nt the
exi stenc

char act ofs ieq lkblifes? GRIRla @R byty Fentr Bl phbl it in b Do By
inplanted in mce and are associ ated wi_th uni que narker phenot ypes.

Mor eover, the discrete subpopul ati ons 8 TICdiffer in their ability to

sel f-renew and fully reconstitute a tunor. Tunor perpetuating cells (TPO),
as they're defined here, fulfill the prevailing definition of a cancer stem
cel | (CSC) |n their denDnstrated capaC|ty for self-renemal ‘as tested by

g N Y




I dentification of Prospective D agnostic and Therapeutic Targets From
Enriched Tunor Initiating Cell Popul ati ons [00243] The establi shed

col orect awoNI/w3w2s0r | i ne SCRx- CR4, for exanple, was passagsdoiassaescri bed
in Exanple 1 and used to initiate tunors in imunoconpronm sed mce. Once

t he mean tunor burden reached - 300 nm8 the m ce were random zed and
treated with 15 ng/ kg irinotecan or vehicle control (PBS) twi ce weekly for
a period of at |least twenty days before they were sacrificed. Tunors were
then r embsiengensdusTR@ors TiPmaty thet dechiGlaselhk patieneBigee sanpd¢ fromwdrich theedllat ed

popul at | SHATAP g o EFRRLRH SR ARGORHY s AR s P MR BELE LS oo
Q agen Rutipbars (iRNA20G/slls). Hibiif, elre abQitagparne smaid: p()pula'ﬁhm dfyeddtaicelletoezehdran
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tumorigenic (NTG) bulk tumor cells and tumor stroma (e.g., fibroblasts and endothelial cells).

More specifically, proteins exhibiting heterogeneous cell surface expression over whole tumor
cell samples allow for the identification, isolation and transplantation of distinct, and highly
purified, TIC subpopulations based on differential protein expression. It will be appreciated that
characterizing and enriching or isolating cell subpopulations (e.g., by flow cytometry or
fluorescence activated cell sorting: FACS) based on marker phenotypes of the instant application
allows for their transplant into immunocompromised mice, thereby facilitating the assessment of
whether TIC were enriched in one tumor cell subpopulation versus another by functionally

testing their tumorigenic capacity in vivo. When the PhenoPrint Array was used in combination
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transforned and fold ratios calculated, as is standard industry practice.
In this manner, transcript gene expression |levels (expressed as reads per
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tunors. Analysis of whole transcriptone data in this manner identified
several proteins and potential therapeutic targets of interest, including
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expresswn was generally observed in subjects presentmg with various types of solid tumors.

Moreover, although the levels of expression varied it was generally above background staining.
A review of the plots using tumor cells from freshly isolated tumors reveals that CD46
expression was especially heterogeneous in tumors derived from colorectal, pancreatic, non-
small cell lung and triple negative breast cancer patients (FIG. 1B), with subpopulations
generally demonstrating negative/lo or positive expression. Specifically, those cells positively
expressing CD46 often had staining ranging from low levels to high levels as quantified using
isotype control/FMO staining and standard flow cytometric methodology. Similar observations
were made with CD324 as seen in FIG. 2, wherein tumor cell subpopulations expressing CD324

were often observed to comprise a minority population. Surprisingly, and in contrast to accounts
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3. The enriched tunorigenic cell population of claiml1l wherein said at |east
one TICAMis selected fromthe group consisting of CD46, CD324, CD66¢ and
conbi nat iwo0ts1s0f . 4. The enriched tunorigenic cell pepulustéons@slclaiml
wherein said cells have a marker phenotype conprising CD46h1CD324+. 5. A
conposition conprising the enriched tunorigenic cell population of claim1l
and a pharnmaceutically acceptable carrier. 6. An isolated tunorigenic cell
conprising at | east one TICAM 7.The cell of claim6 wherein said at |east
one TI CAM the artgireteing gereragpntionghtge bugsseddaied ey wigh e fut@ppylat©D of 8ima@igenis, CD24,

CoRs:, o8 (P4 DT By R e G eraffe IR IERTIGE SR D2

CD105, CiD3t) agbiB (CDEDM3eN nERLEHE], us@R1h:]samEDLHhiqueSid SivhilaCio1i6 4ymChHiEe.,

CD172a, cD221 0 62, CD? CDP98, CD317,
D318, c%)é%, encs v E%gfefsc‘%e,m%ﬁ}?%@? W%%ﬁﬁcg% ®iMq ut-2, Q ypican

5, HERS, [0021P0Raln ahpteyt, itie caidined Liset @ I0tutor mokls f-B,at %ﬁrate@&ﬁ&phﬂﬁﬂen 4B,
-sreRIC);;:tZ egﬂgqogbﬁgﬁh‘g(’%'?‘gﬁgﬁlﬁ %heg{ogfl?tr@%y?an\/\gmr e‘[l tplmsma <I:e s as descrabed agc?vee TICAM 1's

demonstrate the possibility and utility in characterizing cell surface expression levels of many

hundreds of tumor antigens, including CD46 and CD324. Unlike markers exhibiting
homogeneous expression, the markers of the instant invention are generally heterogeneous across
tumor cell subpopulations from numerous tumor types and thus provide a dramatic advantage

when identifying, characterizing and/or isolating or enriching TIC or components thereof.

Example 2

Enrichment for Tumor Initiating Cell

Populations by FACS and Transplantation

[00218]  In tumors exhibiting heterogeneous expression of a particular protein or proteins of
interest (e.g., CD46 and/or CD324), cells were enriched or isolated based on such markers and
then transplanted into immunocompromised mice. More particularly, to determine whether high
or low levels of surface CD46 and/or CD324 could be correlated with enhanced tumorigenicity,
NTX tumor samples were disassociated using state of the art techniques as described above and
isolated using a FACSAria Flow Cytometer (BD Biosciences) to provide distinct marker
enriched subpopulations that were subsequently transplanted into immunocompromised mice. In
this respect cells were injected subcutaneously into the mammary fat pad of recipient female
immunocompromised NOD/SCID mice at doses typically ranging between 1,000 to 50 cells per
mouse. When tumors arising from these transplants reached 800 - 2,000 mm’ , Inice were
euthanized and the tumors were removed and dissociated by enzymatic digestion to a single cell
suspension for the purpose of phenotypic characterization to assess whether the constitution of
cells was representative of the parental tumor from which the transplanted cells were originally
isolated.

[00219]  FIGS. 4-8 illustrate the results of representative experiments using NTX tumors
derived from colorectal, pancreatic, non-small cell lung and triple negative breast cancer patients.
Empty spaces in FIG. 8 denote that the indicated experimental condition was not tested.

Significantly, tumorigenicity was consistently associated with the subpopulation of cells
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of CD46, CD324, CD66c and conbi nations thereof. 9.The cell of claim®é
wherein said cell has a marker phenotype conprising CD46hi CD324. 10. A
conposi t iwo 20m31388i ng the cell of claim6 and a phar maeeutise@hloyo451
acceptable carrier. 11. A nethod of detecting a tunorigenic cell, conprising
the steps of: a. contacting a tunor cell population with a binding agent

whi ch preferably associates with at | east one TICAM and b. detecting said
bi ndi ng agent associated with said tunorigenic cell. 12. The nethod of claim
11, wher expressiag D6 ndd AP32¢end the onmors sesraediyckls wita€Dd6™ CBER4" phenotype

202 07 T RO A R R S S T, B

conpr i sesithinlthggasdid tumors were epithelial specific antigen (ESA; EpCAM) positive and all, or at
least the vast majority, were CD24" and CD34  (FIG. 3), the tumor initiating cell (TIC)
subpopulation from these tumors, and the vast majority of those tumors analyzed, can be
identified using the phenotypic profile of ESA* CD46 " CD324* CD24* CD34". Yet, because
ESA, CD24 and CD34 vary little in their surface expression and are of limited utility in defining
tumor cell subpopulations, the TIC subpopulations disclosed herein may be identified as CD324"
and, optionally, as CD46". As described above and repeated using NTX lines derived from
many colorectal, pancreatic, triple negative breast and non-small cell lung cancer patients,
CD46" cells consistently generated heterogeneous tumors when transplanted into mice, thereby
indicating that this isolated subpopulation of cells is significantly enriched for TICs. Although
CD46 and CD324 may each be used alone to enrich and characterize TIC subpopulations in
accordance with the teachings herein, various aspects of the instant invention will use these
markers in combination and, in alternate embodiments, with additional markers to facilitate more
precise stratification and isolation of tumor cell subpopulations (FIG.8). Conversely, tumor cells
expressing either no, or low levels of, CD46 or CD324 were much less tumorigenic than their
high or positive counterparts, respectively (FIGS. 4-8). Based on the generated data it was
surprisingly found that subpopulations of tumor cells expressing the CD46" CD324* phenotype

generally contain the vast majority of tumorigenic capability.

Example 3

Representative Cell Surface Markers Expressed on Tumor Initiating Cells

[00220] Tumor initiating cells, like all cells, can express hundreds if not thousands of markers
or antigens, preferably on their cell surface. As such, while CD46 and CD324 are preferred
markers for TIC, other concomitant markers may be used to identify and/or isolate the same
tumor cell subpopulation independent of using molecules able to detect CD46 and/or CD324.
Following confirmation of TIC populations using the cell surface marker profiles described
above, the PhenoPrint Array was repeated using reagents to identify proteins exhibiting
comparable expression profiles to CD46 and/or CD324, indicating that they may be used as
surrogates for the same in terms of the instant invention.

[00221]  To identify proteins that are associated with TIC cell populations or substantially co-

express with CD46 and/or CD324, non-PE-conjugated antibodies against these antigens were
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15. The nethod of claim 13 wherein said protein conprises an anti body.

16. The nethod of claim 15 wherein said anti body preferably associates with
a Tl CAM iwozel2stisd fromthe group consisting of CD9, CPCIAIS2@D0id@51 CD24,
CD26, CD29, CD46, CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63,
CD66a, CD66C, CD66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104,
CD105, CD108, CD111, CD130, CD136, CD151, CD155, CD157, CDl164, CD166,
CD172a, CD186, CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317,
CcD318, coshued mablagells obike FhenoPpt Arrgpymd Bpiquepiibdies rE@RIZIngYagipusdist@ey pi can
5, HERS, ﬁfoltelr?s%texjeﬁt\x%gé érﬂﬁ@@g}pd’ asée@steﬁ%lh%t}p,%uo}egenﬁnol%@ﬂe P@eﬁﬁ&ﬂ%%& 4B,

TROP-2 a The et claim 16 wherein saird anti body conprises a
monoc!| on&igherexpisesdyn witlgn Tedwuman K6 OEDBR4 QD Aubhestiensn fos gkainpio rowpaedl

anti body  canpig %ﬁ“ (%%Hc?/'ézt 653%%9 LiBFHLfons, b xdib raﬁg(ﬁ P@Qreaﬁlr gzln%fef[i%cl%r wherein

sai d detect I ng st uor escerice ac I'va
magnet i csaalcdltledk @etdr asadrsteldmg FIGU®YS bnda9 12 - RgsésshtadvedaA TS p;lotstdﬁmgnstl’amr

Ted! 21 RS ISR LM OIS Lo R LOBRSR LI dueo
froma solG.dot Repesenidivd RaCHptdmodtnhstedtiag the20-ewpresseinrof saihtnskdrivd tht CDas | s
obt ai ned arflc{ 88‘5?4 1?1% Ac?gz}tlc %zlijr]:c];re a{’réz m%luded in FIG. 11. Representative FACS plots
demonstrating the co-expression of each marker with CD46 and CD324 in non-small cell lung
cancer are included in FIG. 12. Characterization or enrichment or isolation of cells with
substantial expression of each listed marker also indicates the characterization or enrichment or
isolation of CD46™ CD324" cells (i.e. TIC). In this regard, the markers of FIGS. 9 - 12 and other
markers correlated with expression of either CD46 or CD324 may be used as surrogates and
effectively used to identify TIC as set forth herein. Accordingly, the markers set forth in FIGS. 9
- 12 may be used for isolating TIC subpopulations and possess substantial utility as diagnostic

markers and therapeutic targets.

Example 4
CD66¢ Can Distinguish Between Subpopulations of CD46" CD324* Colorectal

[00222]  While the majority of tumor cells are devoid of tumor forming ability and can thus be
characterized as NTG, there is precedent in both normal cellular development and hematopoietic
tumors for highly proliferative cells able to reconstitute a tissue and/or tumor upon
transplantation, but which do not have self-renewal capacity (i.e. a finite lifespan) and thus are
eventually exhausted: i.e. short-term reconstituting cells, transit amplifying cells or progenitor
cells. In the context of cancer, cells with a progenitor cell phenotype might reacquire self-
renewal properties normally restricted to stem cell populations and thereafter fulfill the definition
of a TPC or CSC (Jamieson et al., N Engl J Med; 351, 2004, which is incorporated herein by
reference in its entirety) in that these cells and their progeny will be long-lived; however, these
mutagenic events that confer self-renewal properties to progenitor cells are rare. Nevertheless,
because: a) the proliferative capacity of progenitor cells may be significant; b)
immunocompromised mice must be euthanized once tumors reach ~ 1,500 - 2,000 mm3; and ¢)
the lifespan of immunocompromised mice is short relative to that of humans (~ 9 — 12 months for

NOD/SCID mice), the ability of a TIC to generate tumors in mice is not a robust enough readout
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froma neoplastic disorder selected fromthe group consisting of adrenal
cancer, bl adder cancer, cervical cancer, endonetrial cancer, kidney cancer,
| i ver carwerpidosmgocancer, ovarian cancer, colorectal caoTasopasaseatic
cancer, prostate cancer and breast cancer. 22.The nethod of claim 1l
wherein said detected cell is a netastatic cell. 23.The nethod of claim1l
wherein said contacting step takes place in vivo. 24. The nethod of claim 23
wherein said contacting step takes place in an i nmunoconprom sed nouse.

25. A et kodenfastraaihpcthe Bl i atlhito rA&}gWN&Se@:éll the pro plamansitishorcefreplfirgicwg!l t he

or of or ab Py S E B AP LA Ty R b A e Bl 0% a7 cel s
BSs00! at 60208k h EalatermicActtr propvpdeioano@P#EHER3 24t hmsivgaemngre@e Rdss
pop G AT ST O AR A A B =
conpr i sefordefrogemity.to identify additional markers enabling cell isolation and transplantation
experiments. Specifically, cell surface markers of interest and potential utility were identified
using the PhenoPrint Array as set forth in previous examples discussed above. During the course
of these experiments, CD66¢ was identified as a cell surface marker that commonly displayed
heterogeneity among the CD46" CD324" cell population (FIG. 11A) and enabled the isolation of
two distinct subpopulations of CD46"™ CD324" cells possessing different functional reconstitution
capabilities. The respective populations transplanted at 200 cells per mouse are denoted in FIG.
11A. Colorectal tumors arising from the transplantation of CD66¢” cell subset of CD46™ CD324*
cells were fully heterogeneous and reflected the parental tumors from which they were derived
(FIGS. 11B & 11C [white bar vs. black bar] and FIG. 12A). Surprisingly, and in contrast to
tumors derived from the CD66¢™ subset of CD46 ™ CD324" cells, transplants with small numbers
of the CD66¢™ subset did not generate fully heterogeneous tumors in that there were significantly
less CD66c™ cells present in tumors generated from CD46" CD324* CD66¢* cells (FIG. 11C
[gray bar vs. black bar] and FIG. 12A), suggesting that these cells are tumor progenitor cells
(TProg) with properties analogous to normal progenitor cells; i.e. significant proliferative
capacity, but devoid of self-renewal capability and unable to dedifferentiate into CD46 M CD324*
CD66c” cells.
[00224]  Serial transplantation of prospective TPC (CD46™ CD324" CD66¢") and TProg
(CD46" CD324" CD66c™) cells at low cell numbers confirmed the proposed identity of these
tumor cell subpopulations, as CD46" CD324" CD66c” cells arising from tumors generated by
CD46™ CD324* CD66¢” cells efficiently generated tumors upon serial transplantation of only 50
cells (p2 versus pl tumor), whereas neither the CD66¢” nor CD66¢" cell subpopulations from
tumors generated by CD46™ CD324* CD66¢” cells could efficiently reinitiate tumors upon serial
transplantation (FIG. 12). To be clear, 50 CD46" CD324* CD66c* or 50 CD46" CD324*
CD66¢ cells isolated from tumors generated from 200 CD46™ CD324* CD66¢* cells were rarely
tumorigenic. Surprisingly, these data are indicative of the fact that, in solid tumors from some
colorectal cancer patients, CD46™ CD324" CD66¢” cells are TPC and CD46" CD324" CD66¢*
cells are TProg cells.
[00225]  To determine the accuracy of the above described TPC phenotype in colorectal
cancer, CD46" CD324" CD66¢” cells were isolated by FACS (pre- vs. post-FACS; FIGS. 13A
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WO 2012/ 031280PCT/ US2011/ 050451 28. The nmet hod of claim 27 wherein said
protein conprises a ligand. 29. The nethod of claim27 wherein said protein
conpri seswanommi3iisody. 30. The net hod of claim 29 wherei RCIAISAIANS45DAY
preferably associates with a TICAMis selected fromthe group consisting of
CD9, (D13, CD15, CD24, CD26, CD29, CD46, CD49a, CD49b, CD49c, CD49f, CD51,
CD54, CD55, CDb8, CD63, CD66a, CD66c, CD66e, CD71, CDr73, CD81, CD82, CD91,
CDo8, CD99, (D104, CD105, CD108, CD111, CD130, CD136, CD151, CD155, CD157,
CD164, Ci4.68B, epe7eely)@mlgsisplamed in dilgiesoy 1002890, S0D2% §,andh2dl, peODREE,
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frequency, and use of CD66c¢ further facilitates the parsing of TIC subpopulations in some
patients into TPC versus TProg. This development has significant implications in that not all
TIC are equal and that only the TPC subpopulation in any given patient is the long-lived cancer
stem cell truly driving disease progression and recurrence.
[00226]  The combination of cell surface proteins used to enrich for TPC and TProg cell
populations defined above in colorectal tumors has not been known to be associated with cells
containing such activity in any tissue or neoplasm previously. This work represents a substantial
improvement in the resolution of the method of isolating TIC and subpopulations thereof, and
further improves techniques to identify, isolate and characterize distinct, highly enriched solid
tumor cell subpopulations that exclusively contain tumor generating ability upon transplantation,
distinguishing between tumorigenic cell subpopulations without or with self-renewal capacity:
i.e. TProg and TPC, respectively. We further herein describe a method by which to enumerate
TIC by transplanting human tumor cells in progressively lower dilutions of cell numbers and
assessing the subsequent frequency, independent of rate, at which these dilutions of cells are able
to initiate tumorigenesis in immunocompromised mice. Accordingly, while most cell surface
markers identified using the proprietary PhenoPrint Array did not demonstrate an ability to
enrich TIC populations from tumors using standard FACS protocols, distinct markers and
combinations thereof could be used to identify at least two subpopulations of TIC, including TPC
and TProg, which were functionally demonstrated as fulfilling the definitions standard in the art

of a stem cell and a progenitor, respectively.

Example 5

TPC and TProg Cell Populations Have Differing Potential

[00227]  In vitro colony forming cell (CFC) assays have proven to have great utility in helping
parse apart the differentiation potential of distinct cell populations in the hematopoietic cell
hierarchy; however these assays are not amenable to epithelial tissues or solid tumor cells in that

the assay conditions are not conducive to cell growth and/or differentiation. Using NTX tumor
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sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting,

| aser nedi ated sectioning, fluoronetry, flow cytonetry or m croscopy

t echni ques 0 28B/0Bmso et hod of cl ai m 25 wherein sai d tunoPCtaiskopopusati on is
derived froma solid tunor. 36. The nmet hod of claim 35 wherein said solid
tunor is obtained froma subject suffering froma neopl astic disorder

sel ected fromthe group consisting of adrenal cancer, bladder cancer,
cervical cancer, endonetrial cancer, kidney cancer, |iver cancer, Iung
cancer, BYa¢ls Brviighmany, pheartpigtly listighieaer Ceﬁéﬁmoé‘&t“i“&lséé}ﬁt@éﬂhewpél?st ate

cancer angicRf &astks, PA‘@§ &hd indfird Q@ay”@%kﬁ‘i‘t’lgnsqfxat%}?dowe?tﬁer‘é’@l? &lRaidl d enriched

tunorigenic cell population have "a marker phenotype conprising
CD46h1CD81tigwenti@®nAf d¥rpidsi thﬁ@lntemnﬁrqngfﬁg porsatiaof deflned tumansell geni ¢ cel |
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[00228]  To illustrate such aspects of the instant invention, single cells with the defined cell
surface phenotypes of CD46™ CD324" (TIC) or CD46™° CD324" (NTG) were isolated from NTX
CR tumors and deposited directly into 96-well plates in dilutions of 468, 162, 54, 18, 6 or 2 cells
per well using a FACSAria flow cytometer (BD Biosciences). Cells were then cultured in
defined serum-free conditions, as is standard in the art, for 15 days at 37° C/5% CO»/5% O,, and
wells positive for colony formation were then scored as such (FIG. 16A). The frequency of
colony-forming units for each population was finally determined utilizing L.-Calc™ Software
(Stemcell Technologies), utilizing the experimental setup information including: a) the number of
individual wells initiated; b) the number of cells used to initiate each well; and ¢) the number of
wells scored positive, independent of rate, from each dilution.

[00229]  Colonies were observed in wells seeded with as few as 18 sorted CD46" CD324*
cells, while 162 cells were the fewest needed to observe a colony from sorted CD46™° CD324
cells. Colony forming cells were thus demonstrated to exist at frequencies of 7.3 and 1.1 per
1,000 cells for TIC and NTG cell populations, respectively (FIG. 16A). For the purposes of
clarity, 1 in 137 CD46" CD324* (TIC) cells formed colonies in vitro, while only 1 in 918 CD46°
o CD324° (NTG) cells had this capacity. These results strongly indicate that colony-forming
cells are significantly enriched in the CD46" CD324" fraction of colorectal cancer cells and this
activity correlates with tumorigenic capacity, as is also demonstrated above by in vivo
transplantation.

[00230]  To further assess the proliferative and differentiation potential of more distinct tumor
cell subpopulations within colorectal tumors, cells expressing various combinations of CD46,
CD324 and CD66¢ were sorted into plates containing standard serum-free media conditions that
support stem cell self-renewal (Dylla et al., 2008, supra). The following cell populations were
sorted from among single, live, human ESA* cells: CD46”° (NTG cells; predominantly also
CD324), CD46" CD324°, CD46" CD324* CD66¢* and CD46™ CD324* CD66¢”. The ability of
these respective tumor cell subpopulations to initiate colonies was then assessed 21 days after
plating, as was the potential of these respective tumor cell subpopulations to generate soluble

CD66c (i.e. CEACAMO) protein. CD66c¢ is routinely shed from the cell surface, was readily

70



40. The nmet hod of claim 39, wherein said binding agent conprises a nucleic
acid. 41. The nmethod of claim 39 wherein said binding agent conprises a
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colonies (white bars) in each well was counted manually and the concentration of CD66¢ protein

in the supernatant (black bars) was measured by ELISA (FIG. 16B). The frequency of colony
formation corresponded well with the frequency of tumorigenic cells observed in vivo. That is,
CD46™ cells (i.e. NTG cells) generated only a single colony (1 in 2,000 cell frequency) and
soluble CD66¢ protein was not detected in the media despite 21 days of culture (FIG. 16B). Just
as CD46" CD324" cells rarely demonstrate in vivo tumor initiation potential, we observed a small
number of colonies in vitro and relatively low levels of CD66¢ were detected in the media. This
is not surprising given that a subpopulation of CD46" CD324 cells in many NTX tumors express
CD66c and these cells generally appear to be short-lived. Furthermore, CD46" CD324" cells,
regardless of CD66¢ expression, were better able to form colonies in vitro and generated
significantly more soluble CD66c than either the CD46™° or the CD46" CD324" tumor cell
subpopulations (FIG. 16B). In addition, the amount of CD66¢ generated in the supernatant
appeared to correlate with the number of colonies, suggesting that both CD66" and CD66" cell
populations that were initially seeded into the wells were capable of generating CD66¢. This is
consistent with the observation that CD66¢” cells are capable of generating CD66¢™ cells as
demonstrated above in vivo.

[00232]  Colony formation can serve as a surrogate for in vivo transplantation and
determination of whether TIC are present in one tumor cell subpopulation versus another and is
generally able to assess the potential of candidate stem and progenitor cell populations.
However, even the best in vitro cell culture conditions do not mimic the physiological
environment encountered in vivo. Furthermore, these serum-free culture conditions generally
support self-renewal and prevent differentiation, but do not actively facilitate differentiation.
[00233]  To better assess the differentiation potential of single cells with the defined cell
surface phenotypes described above, the media conditions were modified to contain 10% fetal
calf serum (FCS), so as to actively facilitate differentiation as is common in the art. Fourteen
days later, media was removed and the amount of CD66c in the supernatant was assessed by
ELISA. Although elevated levels of CD66¢ were expected in the media from CD46" CD324*
CD66c* cells, the fact that CD46" CD324" CD66c cells were able to generate similar levels of
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Subpopulation with the greatest CD66¢ production potential in vitro were also CD46™ CD324*

CDo66¢c” cells. Although this result was unexpected given that the cells seeded into the well were

negative for CD66¢ protein expression, and Tagman qRT PCR analysis of this cell population

shows little to no presence of the CD66c¢ transcript (data not shown), these results confirm in vivo

observations demonstrating that CD46" CD324* CD66¢” cells have the most proliferative and

differentiation potential. This also implies that plating of CD46™ CD324* CD66¢ cells in vitro

results in progeny that express CD66c, and this process is augmented by cell growth conditions

that promote differentiation.

[00234]

Induced differentiation of TIC in vitro by the addition of FCS is not only observed in

with NTX colorectal cancer cells, as described above, but also with pancreatic cancer TIC. After

fourteen days of pancreatic xenograft tumor cell culture without or with serum, the percentage of

CD46" cells (also predominantly CD324") was decreased on both NTX PA14 and PA20 tumor

cells in conditions where FCS was present (FIG. 16D). This data further supports the use of

CD46 and CD324 as markers to distinguish between less differentiated and more differentiated

NTX-derived pancreatic cancer cells in vitro and supports the claim that these markers can serve

distinguish between TIC and NTG cells in several epithelial tumor types.

[00235]

This example demonstrates that TIC subpopulations (e.g. TPC & TProg) can be

distinguished in vitro based upon their ability to initiate colonies, differentiate and produce

proteins normally associated with differentiated cells. Moreover, culture conditions without or

with FCS can also be developed that facilitate differentiation.

[00236]

Example 6

Colorectal and Pancreatic Tumor Initiating Cells are

Relatively Resistant to Standard of Care Chemotherapeutic Agents

A central tenet of the cancer stem cell paradigm is that CSC are generally resistant to

standard of care therapeutic regimens such as chemotherapy and radiation. To assess which
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a. obtaining a tunor sanple fromthe subject; and b. contacting the tunor
sanple with at |east one binding agent that preferably associates with a

TI CAM 53w0he1vmsiisod of claim52, wherein said bindi ng agentS2eiomprssses a
nucl eic acid. WD 2012/ 031280PCT/ US2011/ 050451 54. The net hod of claim 52
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volume for each group was roughly equal. The groups were then treated twice weekly with
either 15 mg/kg irinotecan or an equivalent volume of vehicle buffer. Tumor volumes and
animal health were monitored and recorded twice weekly, a day prior to each injection. In the
case of colorectal tumors, the vehicle-treated tumors continued to grow while the irinotecan-
treated tumors showed either retarded growth or a decrease in volume (FIG. 17A). When tumors
in irinotecan-treated mice began to decrease in volume, all mice in the experiment were
euthanized and tumors were harvested, dissociated into single-cell suspensions and their
individual cell phenotypes were analyzed by flow cytometry using art recognized techniques.
The frequency of cells with a TPC phenotype (CD46" CD324" CD66¢") among live human cells
was determined to be more than 2.5-fold higher in tumors from irinotecan-treated mice,
compared to saline-treated counterparts (FIG. 17B and 17C). This is an indication that cells with
the TPC phenotype (CD46™ CD324* CD66¢) resist irinotecan-induced cytotoxicity while other
tumor cell subpopulations succumb to irinotecan. In addition, among the CD46™ CD324*
population of vehicle-treated tumors, most residual cells were CD66¢™; however, among the
CD46" CD324" population of irinotecan-treated mice, most residual cells were CD66¢” (i.e. TPC
or CSC) (FIG. 17D). This data indicates that cells with the TPC phenotype (i.e. CD46" CD324*
CD66¢) are more resistant to irinotecan-mediated cytotoxicity than other tumor cell
subpopulations, which include both the TProg subset of TIC (i.e. CD46™ CD324" CD66¢") and
NTG cells.

[00238]  Analogous results were observed in a representative pancreatic NTX tumor, wherein
residual pancreatic NTX tumors were removed during the course of gemcitabine treatment and
the residual tumor cell subpopulations were analyzed based on their marker phenotype. As
expected, pancreatic tumors from vehicle treated mice continued to grow unabated, while tumors
from mice treated with gemcitabine decreased in volume in response to this chemotherapeutic
agent (FIG. 18A). Harvested tumors were then dissociated and constituent single cells were

analyzed by flow cytometry. As observed in colorectal cancer NTX tumors treated with
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60. The nethod of claim59 wherein said nonocl onal antibody conprises a
reporter nolecule. 61. The nethod of claim25 wherein said disorder

conpri seswa2fa3cesounor. 62. The met hod of clai m 35 wherermuss@inas@dssor der
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conpri se gocaﬁ%antW[gdg]yonstrate here that not all tumor cell subpopulatlons are equally sensitive or

resistant to standard of care chemotherapeutic agents such as irinotecan or gemcitabine.
Moreover, we demonstrate in colorectal cancer that although TPC and TProg are both
tumorigenic, TPC (i.e. CSC) are more resistant to chemotherapy. Our ability to precisely identify
the most tumorigenic, chemoresistant subpopulation of tumors facilitates the identification of
genes and proteins associated with tumorigenicity and chemoresistance and will therefore enable

the identification of genes/proteins of great diagnostic and/or therapeutic utility.

Example 7
Proposed Hierarchy of Cells within Colorectal Tumors

[00240]  As discussed above, TProg are categorized as a subpopulation of TIC due, in part, to
their limited ability to generate tumors in mice. TProg are progeny of TPC and are typically
capable of a finite number of non-self-renewing cell divisions. Moreover, there is precedent in
the hematopoietic cell hierarchy, for example, for several distinct progenitor cell populations that
maintain multilineage differentiation potential, but have differing capacity for proliferation prior
to committing to defined cell fates.. Representative examples of progenitors in the hematopoietic
system are short-term reconstituting hematopoietic stem cells (ST-HSC) and multipotent
progenitor (MPP) cells. Although both cell populations can fully reconstitute the hematopoietic
system, neither can do so indefinitely (i.e. they lack of self-renewal capacity inherent to true stem
cells) and ST-HSC can do so for a longer period of time than MPP (which are progeny of ST-
HSC). Although the hierarchy of cells in both solid tissues and tumors originating in these
tissues is ill-defined, a hierarchy of cells likely exists within many organs and tumors wherein
distinct cell subpopulations possess different proliferation and differentiation potential. We
demonstrate here for the first time that not only can TProg exist as a subset of TIC within
colorectal cancer, but TProg cells may be further subdivided into early tumor progenitor (ETP)
and late tumor progenitor (LTP) cells. Each of these respective TProg cell populations may be
distinguished by phenotype (e.g., cell surface markers) and their progressively lesser capacity for
proliferation and differentiation potential, and thus differing in their overall capacity to

recapitulate certain tumor architecture.
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68. The nethod of claim67 wherein said antibody preferably associates with
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of CD46" CD324* CD66¢” and CD66c” cells, whereas although CD46™ CD324* CD66¢* cells
are tumorigenic, they do not have the ability to generate CD46™ CD324" CD66¢ cells and are
unable to efficiently fuel tumor growth through serial transplantation. This data, combined with
the observations that the cells with the a) ability to consistently generate heterogeneous tumors
upon serial transplantation; b) most colony forming cell potential; and c¢) potential to generate
CD66c¢ cells and protein in vitro are CD46" CD324* CD66¢” cells supports the hypothesis that
CD46" CD324* CD66¢* cells are daughters of CD46™ CD324" CD66¢” cells with restricted
proliferation capacity and potential. The further reduction in in vivo tumorigenicity, in vitro
colony forming potential and reduced ability to generate CD66c¢ as cells lose expression of
CD324 supports the hypothesis that CD46™ CD324” CD66" cells represent a late tumor
progenitor (LTP) cell population that has some residual proliferative ability, as has been
demonstrated on occasion, but generally has no capacity for self-renewal. Finally, in support of
the cellular hierarchy laid out in FIG. 19A, CD46 cells are also CD324 and are generally
CD66c” as well. These NTG cells likely represent the terminally differentiated progeny, which in
the colon include goblet cells (G) and enteroendocrine (eE) cells of the secretory lineage or
enterocytes (E) of the absorptive lineage. Gene expression of the isolated cell subpopulations
supports this hypothesis, as CD46" cells express many genes attributed to terminally
differentiated secretory and/or absorptive cell types (e.g. MUC2 and MUC20; FIG. 20A).
[00242]  The examples above surprisingly document the existence of multiple populations of
tumor initiating cells that are characterized by their differing abilities to generate tumors when
implanted in mice and are associated with unique marker phenotypes. Moreover, the discrete
subpopulations of TIC differ in their ability to self-renew and fully reconstitute a tumor. Tumor
perpetuating cells (TPC), as they’re defined here, fulfill the prevailing definition of a cancer stem
cell (CSC) in their demonstrated capacity for self-renewal, as tested by serial transplantation with
small numbers of well defined cells and analysis of resulting tumor heterogeneity. Conversely,

tumor progenitor (TProg) cells, although tumorigenic in primary transplants, differ from true
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ETP and LTP. Knowledge of these cell identities in the context of cancer, and potentially normal
tissue biology, facilitate their use to identify proteins and molecules of diagnostic and therapeutic
utility. As diagrammed in FIGS. 19A & 19B, and documented in the instant disclosure,
heterogeneous tumors comprising tumorigenic and NTG cell populations provide TPC, whose
progeny progress from a CD46" CD324* CD66¢ phenotype to gain expression of CD66¢ (taking
the identity of ETP) and eventually lose expression of CD324 (LTP phenotype). Finally,

terminal differentiation is apparently accompanied by the concomitant loss of CD66¢ and CD46.

Example 8

Identification of Prospective Diagnostic and Therapeutic Targets

From Enriched Tumor Initiating Cell Populations

[00243]  The established colorectal NTX tumor line SCRx-CR4, for example, was passaged as
described in Example 1 and used to initiate tumors in immunocompromised mice. Once the
mean tumor burden reached ~ 300 mm’ the mice were randomized and treated with 15 m g/kg
irinotecan or vehicle control (PBS) twice weekly for a period of at least twenty days before they
were sacrificed. Tumors were then removed and TPC, TProg and NTG cells, respectively, were
isolated generally using the technique set out in Example 2. More particularly, cell populations
were isolated by FACS and immediately pelleted and lysed in Qiagen RLTplus RNA lysis buffer
(Qiagen, Inc.). The lysates were then stored at -80° C. until used. Upon thawing, total RNA was
extracted using the Qiagen RNeasy isolation kit (Qiagen, Inc.) following vendor’s instructions,
and quantified on the 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.

[00244]  Total RNA samples obtained from the respective 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 > 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 transcripts of interest along with verifiable measurements of
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selected fromthe group consisting of CD9, CD13, CD15, CD24, CD26, CD29,
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The SOLiD3 platform is able to capture not only expression, but SNPs, known and unknown
alternative splicing events, and potentially new exon discoveries based solely on the read
coverage (reads mapped uniquely to genomic locations). Thus, use of this next generation
platform allowed the determination of differences in transcript level expression as well as
differences or preferences for specific splice variants of those expressed mRNA transcripts.
Moreover, analysis with the SOLiD3 platform using a modified whole transcriptome protocol
from Applied Biosystems only required approximately 5 ng of starting material pre-
amplification. This is significant as extraction of total RNA from sorted cell populations where
the TPC subset of cells is, for example, vastly smaller in number than the NTG or bulk tumors
and thus results in very small quantities of usable starting material.

[00246]  Duplicate runs of sequencing data from the SOLiD3 platform were normalized and
transformed and fold ratios calculated, as is standard industry practice. In this manner, transcript
gene expression levels (expressed as reads per million mapped to exons; RPM_Exon) were
measured in NTG celis (white), TProg (gray) and TPC (black bars), which were isolated from
SCRx-CR4 tumors. Analysis of whole transcriptome data in this manner identified several
proteins and potential therapeutic targets of interest, including APCDD1, Notum, REG1A and
CD46 splice variants. An analysis of the data showed that these proteins of interest were up-
regulated at the transcript level at least 2-fold greater than expression in NTG cells in vehicle and
irinotecan-treated mice (FIG. 20A - 20 C). Representative examples of prospective diagnostic
and therapeutic target transcripts identified in this manner include NOTUM (FIG. 20A),
APCDD1 (FIG. 20B), an exemplary pancreatic protein (FIG. 20C) and MUC20. Expression of
these transcripts in TPC implies that these proteins are also preferentially expressed (i.e.
APCDD1) or secreted (i.e. exemplary pancreatic protein and NOTUM) by TPC cells at the
protein level and that these proteins are critical for TPC maintenance and/or self renewal. It was
concomitantly possible to identify transcripts preferentially expressed by NTG cell populations
(e.g. MUC20; FIG 20D), which may be used as markers to identify terminally differentiated
cells, and in so doing facilitate a negative selection where in tumors are depleted of their bulk

tumor cell population such that the more tumorigenic components can been more easily
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87. The method of claim75 wherein said tunor sanple is a solid tunor

sanpl e. 88. The nethod of claim87 wherein said tunor sanple is obtained
froma swepeot2/sufsheri ng froma neopl astic di sorder sel ecras26mos4sshe group
consi sting of adrenal cancer, bladder cancer, cervical cancer, endonetri al
cancer, kidney cancer, |iver cancer, |lung cancer, ovarian cancer,

col orectal cancer, pancreatic cancer, prostate cancer and breast cancer.

89. The net hod of claim75. rein.said tunmpr sanple has rker phenotype
cormr 1t T ersian BeBsel R Eaf st BiruR RN e Re R ORI Bal T ent. b
under goneer@railg badrk hurgerplisabaiticie TP aAd KPC cosedrpdrtsf groteirlexsteagnesihsseor

nmoni t ori ng, of hyper |iferative djsorders conprising.a receptac|e

conpri si fi l%orli’&gé nsﬁ@[@eﬁsﬂm %fit‘?f&it#‘u‘tf Sﬁrdéﬁtaégﬁ)ﬁg‘rlfeﬁ%qq%ﬂféfﬁe Hiden AV ¥r i al s for
usi ng t hetamee or nore TI CAM bi ndi ng agents to di agnose or nonitor the
hyperproliferative disorder. 92. The kit of claim9l wherein said one or
more TI CAPHTIndi Hipsateifdsn srpryid dether arpresiaiohal hapeipbyention mapbe ki ¢ of

cl ai m 92emb&di&i i 0B8R} hebBB ohRNAhoA e RAAY frbrf URSPRE oAb RHaMtkiBuls heROH t er

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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nol ecul e. 94. The kit of claim91 wherein the receptacle conprises a
readabl e plate. 95. A nethod of conducting genotypic or phenotypic analysis
conpri si Nyorzhe/simps of: a. providing a tunorigenic cel PCoruseonmniosied
tunorigenic cell population conprising one or nore TICAM b. treating said
cell or cell population to provide genetic or proteomc material; and c.
anal yzing said genetic or proteomc material. 96. The nethod of claim95
wherein material is genetic nmaterial. 97.The method of claim96 wherein
said genetic material conprises tran&dAi¥t ome material. 98.A nethod of

screeni ng, pot A tndrigPMa LaRESHIati6REnrRAOPRH G2 GO B 438k NecalepPs of 1 a.
exposing a tunorigenic cell or tunorigenic cell population to a candi date

conmpound?- andTlis engighpddempriggniciall poprbatiog ehfleine bwhergin spidriplepyjone EIGEY|is
popul ation w . ak flGARE RNF cdilsAM B 196 R BIEBY s, cp24, cD26, CD29, CD46,

CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CDo66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104, CD105, CD108,
CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI1, Glut-2, Glypican 5, HER3, IL-20Ra,
Integrin a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.

3. The enriched tumorigenic cell population of claim 1 wherein said at least one TICAM is
selected from the group consisting of CD46, CD324, CD66¢ and combinations thereof.

4. The enriched tumorigenic cell population of claim 1 wherein said cells have a marker
phenotype comprising CD46" CD324",

5. A composition comprising the enriched tumorigenic cell population of claim 1 and a
pharmaceutically acceptable carrier.

6. An isolated tumorigenic cell comprising at least one TICAM.

7. The cell of claim 6 wherein said at least one TICAM is selected from the group consisting
of CD9, CD13, CD15, CD24, CD26, CD29, CD46, CD49a, CD49b, CD49¢c, CD49f,
CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢c, CD66e, CD71, CD73, CD81, CD82,
CD91, CD98, CDY9, CD104, CD105, CD108, CD111, CD130, CD136, CD151, CD155,
CD157, CD164, CD166, CD172a, CD186, CD221, CD230, CD262, CD273, CD275,
CD295, CD298, CD317, CD318, CD324, CD340, CCR10, c-Met, Eph-B2, Eph-B4,
FLORI, Glut-2, Glypican 5, HER3, IL-20Ra, Integrin a9b1, Integrin b5, LDL-R, Mer,
Semaphorin 4B, TROP-2 and Vb9.

8. The cell of claim 7 wherein said at least one TICAM is selected from the group consisting
of CD46, CD324, CD66¢c and combinations thereof.

9. The cell of claim 6 wherein said cell has a marker phenotype comprising CD46™ CD324".

10. A composition comprising the cell of claim 6 and a pharmaceutically acceptable carrier.

11. A method of detecting a tumorigenic cell, comprising the steps of:

a. contacting a tumor cell population with a binding agent which preferably
associates with at least one TICAM; and
b. detecting said binding agent associated with said tumorigenic cell.

12. The method of claim 11, wherein said binding agent comprises a nucleic acid.
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WO 2012/ 031280PCT/ US2011/ 050451 99. The nmet hod of cl aim 98 wherein said
candi dat e conpounds are snall nol ecul es. 100. The nethod of claim98
further cwoppieismgot he step of sorting said tunorigeni cPCEIUS2@/05048Dr | geni C
cell population. 101. The nethod of claim 100 wherein said sorting step
conprises fluorescence activated cell sorting, nmagnetic-assisted cel
sorting, substrate-assisted cell sorting, |aser nediated sectioning,
fluoronetry, flow cytonmetry or microscopy techniques. 102. A nethod of
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selected from the group consisting of CD9, CD13, CD15, CD24, CD26, CD29, CD46,
CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CDo66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104, CD105, CD108,
CDl111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLOR1, Glut-2, Glypican 5, HER3, IL-20Ra,
Integrin a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.

17. The method of claim 16 wherein said antibody comprises a monoclonal antibody.

18.  The method of claim 17 wherein said monoclonal antibody comprises a reporter
molecule.

19.  The method of claim 18 wherein said detecting step comprises fluorescence activated

cell sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting, laser mediated
sectioning, fluorometry, flow cytometry or microscopy techniques.

20. The method of claim 11, wherein said tumor cell population is derived from a solid
tumor.

21.  The method of claim 20 wherein said solid tumor is obtained from a subject 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.

22. The method of claim 11 wherein said detected cell is a metastatic cell.

23. The method of claim 11 wherein said contacting step takes place in vivo.

24.  The method of claim 23 wherein said contacting step takes place in an
immunocompromised mouse.

25. A method for enriching a tumorigenic cell population comprising the steps of:

a. contacting a tumor cell population with a binding agent which preferably
associates with at least one TICAM; and

b. sorting said cells associated with said TICAM to provide an enriched tumorigenic
cell population.

26. The method of claim 25, wherein said binding agent comprises a nucleic acid.

27.  The method of claim 25 wherein said binding agent comprises a protein.

80



104. A nethod a nethod of generating tunor sanples conprising the steps of
a. providing a tunorigenic cell or enriched tunorigenic cell popul ation
conpri si myoane/mi28nore TI CAM b. introduci ng the tunori @emius2eieloso46r
enriched tunorigenic cell population into a subject; c. waiting for the
tunorigenic cell or cell population to generate a heterogeneous tunor; and
d. harvesting said heterogeneous tunor. 105. The nethod of claim 104
wherein said subject is adninistered a candi date conpound during said
wai ting <t-ep. Thogethahel daimpdavhsieinsaid PRS- ofmErsiadizdsd-d het er ogeneous i s

sorted. 207. fR ARho@br JIRASYT FiRfeit B% ABRINVGIHrios RRAKFAGEUL i cal conpounds
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CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,

CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,

CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI1, Glut-2, Glypican 5, HER3, IL-20Ra,

Integrin a9b1, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.

31. The method of claim 30 wherein said TICAM is selected from the group consisting of
CD46, CD324, CD66¢ and combinations thereof.

32.  The method of claim 30 wherein said antibody comprises a monoclonal antibody.

33.  The method of claim 32 wherein said monoclonal antibody comprises a reporter
molecule.

34, The method of claim 33 wherein said sorting step comprises fluorescence activated cell
sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting, laser mediated
sectioning, fluorometry, flow cytometry or microscopy techniques.

35.  The method of claim 25 wherein said tumor cell population is derived from a solid tumor.

36.  The method of claim 35 wherein said solid tumor is obtained from a subject 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.

37.  The method of claim 25 wherein said enriched tumorigenic cell population have a marker
phenotype comprising CD46" CD324".

38. A composition comprising the enriched tumorigenic cell population of claim 37 and a
pharmaceutically acceptable carrier.

39. A method of sorting tumorigenic cells comprising the steps of:

a. contacting a tumor cell population with a binding agent which preferably
associates with at least one TICAM; and
b. sorting cells associated with said at least one TICAM.
40.  The method of claim 39, wherein said binding agent comprises a nucleic acid.
41.  The method of claim 39 wherein said binding agent comprises a protein.

42.  The method of claim 41 wherein said protein comprises a ligand.
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111. A nethod of anal yzing cancer progression and/or pathogenesis in vivo,
conprising the steps of: a. introducing one or nore tunorigenic cells
conpri si myoane/mi28nore TICAM into a subject; and b. analPgziusgoicaswer
progressi on and/ or pathogenesis in the subject.

43.  The method of claim 41 wherein said protein comprises an antibody.

44.  The method of claim 43 wherein said antibody preferably associates with a TICAM is
selected from the group consisting of CD9, CD13, CD15, CD24, CD26, CD29, CD46,
CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CD66e, CD71, CD73, CDS81, CD82, CD91, CD98, CD99, CD104, CD105, CD108,
CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI1, Glut-2, Glypican 5, HER3, IL-20Ra,
Integrin a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.

45.  The method of claim 43wherein said antibody comprises a monoclonal antibody.

46.  The method of claim 45 wherein said monoclonal antibody comprises a reporter
molecule.

47.  The method of claim 39 wherein said sorting step comprises fluorescence activated cell
sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting, laser mediated
sectioning, fluorometry, flow cytometry or microscopy techniques.

48. A method of determining if a cell obtained from a tumor sample is tumorigenic
comprising the step of contacting the tumor cell with at least one TICAM.

49.  The method of claim 48 wherein said TICAM is selected from the group consisting of
CD9, CD13, CD15, CD24, CD26, CD29, CD46, CD49a, CD49b, CD49c, CD49f, CD51,
CD54, CDS55, CD58, CD63, CD66a, CD66c, CD66e, CD71, CD73, CD81, CD82, CD91,
CD98, CD99, CD104, CD105, CD108, CD111, CD130, CD136, CD151, CD155, CD157,
CD164, CD166, CD172a, CD186, CD221, CD230, CD262, CD273, CD275, CD295,
CD298, CD317, CD318, CD324, CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI1,
Glut-2, Glypican 5, HER3, IL-20Ra, Integrin a9b1, Integrin b5, LDL-R, Mer,
Semaphorin 4B, TROP-2 and Vb9.

50.  The method of claim 48 wherein said contacting step comprises more than one TICAM.

51.  The method of claim 48 wherein said tumor cell comprises a marker phenotype
comprising CD46" CD324".

52. A method of treating or diagnosing a disorder subject in need thereof comprising the steps
of;

a. obtaining a tumor sample from the subject; and
b. contacting the tumor sample with at least one binding agent that preferably
associates with a TICAM.

53.  The method of claim 52, wherein said binding agent comprises a nucleic acid.

82



WO 2012/031280 PCT/US2011/050451

54.
55.
56. -
57.

58.

59.
60.

61.
62.

63.

64.
65.
66.
67.
68.

The method of claim 52 wherein said binding agent comprises a protein.

The method of claim 54 wherein said protein comprises a ligand.

The method of claim 54 wherein said protein comprises an antibody.

The method of claim 56 wherein said antibody preferably associates with a TICAM is
selected from the group consisting of CD9, CD13, CD15, CD24, CD26, CD29, CD46,
CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CD66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104, CD105, CD108,
CD111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI, Glut-2, Glypican 5, HER3, IL-20Ra,
Integrin a9b1, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.

The method of claim 52 wherein said TICAM is selected from the group consisting of
CD46, CD324, CD66¢ and combinations thereof.

The method of claim 56 wherein said antibody comprises a monoclonal antibody.

The method of claim 59 wherein said monoclonal antibody comprises a reporter
molecule.

The method of claim 25 wherein said disorder comprises a solid tumor.

The method of claim 35 wherein said disorder comprises 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.

A method of determining the tumorigenicity of a cell obtained from a tumor sample
comprising the step of contacting the tumor cell with at least one TICAM binding agent.
The method of claim 63, wherein said binding agent comprises a nucleic acid.

The method of claim 63 wherein said binding agent comprises a protein.

The method of claim 65 wherein said protein comprises a ligand.

The method of claim 65 wherein said protein comprises an antibody.

The method of claim 67 wherein said antibody preferably associates with a TICAM is
selected from the group consisting of CD9, CD13, CD15, CD24, CD26, CD29, CD46,
CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CDo66e, CD71, CD73, CD81, CD82, CD91, CD9§, CD99, CD104, CD105, CD108,
CDI111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FL.OR1, Glut-2, Glypican 5, HER3, IL-20Ra,
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82.
83.

Integrin a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.
The method of claim 63 wherein said TICAM is selected from the group consisting of
CD46, CD324, CD66¢ and combinations thereof.
The method of claim 67 wherein said antibody comprises a monoclonal antibody.
The method of claim 70 wherein said monoclonal antibody comprises a reporter
molecule.
The method of claim 63 wherein said tumor cell is a solid tumor cell.
The method of claim 72 wherein said solid tumor is obtained from a subject 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.
The method of claim 72 wherein said cell has a marker phenotype comprising CD46"
CD324",
A method of determining whether a subject suffering from cancer is at risk of recurrence
comprising the steps of;

a. obtaining a tumor sample from the subject; and

b. contacting the tumor sample with at least one binding agent that preferably

associates with a TICAM.

The method of claim 75, wherein said binding agent comprises a nucleic acid.
The method of claim 75 wherein said binding agent comprises a protein.
The method of claim 77 wherein said protein comprises a ligand.
The method of claim 77 wherein said protein comprises an antibody.
The method of claim 79 wherein said antibody preferably associates with a TICAM is
selected from the group consisting of CD9, CD13, CD15, CD24, CD26, CD29, CD46,
CD49a, CD49b, CD49c, CD49f, CD51, CD54, CD55, CD58, CD63, CD66a, CD66¢,
CDo66e, CD71, CD73, CD81, CD82, CD91, CD98, CD99, CD104, CD105, CD108,
CDl111, CD130, CD136, CD151, CD155, CD157, CD164, CD166, CD172a, CD186,
CD221, CD230, CD262, CD273, CD275, CD295, CD298, CD317, CD318, CD324,
CD340, CCR10, c-Met, Eph-B2, Eph-B4, FLORI1, Glut-2, Glypican 5, HER3, IL-20Ra,
Integrin a9bl, Integrin b5, LDL-R, Mer, Semaphorin 4B, TROP-2 and Vb9.
The method of claim 80 wherein said TICAM is selected from the group consisting of
CD46, CD324, CD66¢ and combinations thereof.
The method of claim 79 wherein said antibody comprises a monoclonal antibody.

The method of claim 82 wherein said monoclonal antibody comprises a reporter
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90.
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92.
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94.
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98.

molecule.
The method of claim 75 wherein said contacting step takes place in vivo.
The method of claim 84 wherein said contacting step takes place in an
immunocompromised mouse.
The method of claim 75 wherein said contacting step takes place in vitro.
The method of claim 75 wherein said tumor sample is a solid tumor sample.
The method of claim 87 wherein said tumor sample is obtained from a subject 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.
The method of claim 75 wherein said tumor sample has a marker phenotype comprising
CD46" CD324".
The method of claim 75 wherein the patient has undergone a debulking procedure.
A kit useful for the diagnosis or monitoring of hyperproliferative disorders comprising a
receptacle comprising one or more TICAM binding agents and instructional materials for
using the one or more TICAM binding agents to diagnose or monitor the
hyperproliferative disorder.
The kit of claim 91 wherein said one or more TICAM binding agents comprises a
monoclonal antibody.
The kit of claim 92 wherein said monoclonal antibody is associated with a reporter
molecule.
The kit of claim 91 wherein the receptacle comprises a readable plate.
A method of conducting genotypic or phenotypic analysis comprising the steps of:
a. providing a tumorigenic cell or enriched tumorigenic cell population comprising
one or more TICAM;
b. treating said cell or cell population to provide genetic or proteomic material; and
c. analyzing said genetic or proteomic material.
The method of claim 95 wherein material is genetic material.
The method of claim 96 wherein said genetic material comprises transcriptome material.
A method of screening potential pharmaceutical compounds comprising the steps of:
a. exposing a tumorigenic cell or tumorigenic cell population to a candidate
compound; and
b. contacting the tumorigenic cell or tumorigenic cell population with at least one

TICAM binding agent.
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109.

110.

The method of claim 98 wherein said candidate compounds are small molecules.
The method of claim 98 further comprising the step of sorting said tumorigenic cell or
tumorigenic cell population.
The method of claim 100 wherein said sorting step comprises fluorescence activated cell
sorting, magnetic-assisted cell sorting, substrate-assisted cell sorting, laser mediated
sectioning, fluorometry, flow cytometry or microscopy techniques.
A method of inducing cancer comprising the steps of:
a. providing a tumorigenic cell population enriched for one or more TICAM; and
b. introducing the tumorigenic cell population into a subject.
A method of inducing cancer comprising the steps of:
a. isolating a tumorigenic cell exhibiting one or more TICAM; and
b. introducing isolated tumorigenic cell into a subject.
A method a method of generating tumor samples comprising the steps of :
a. providing a tumorigenic cell or enriched tumorigenic cell population comprising
one or more TICAM;
b. introducing the tumorigenic cell or enriched tumorigenic cell population into a
subject;
c. waiting for the tumorigenic cell or cell population to generate a heterogeneous
tumor; and
d. harvesting said heterogeneous tumor.
The method of claim 104 wherein said subject is administered a candidate compound
during said waiting step.
The method of claim 105 wherein said heterogeneous is sorted.
An animal model for the analysis of pharmaceutical compounds comprising a subject
implanted with a tumorigenic cell or cell population purified or enriched for one or more
TICAM.
The method of claim 107 wherein said subject comprises an immunocompromised
mouse.
A method of producing an animal model for the analysis of pharmaceutical compounds
comprising the step of introducing a tumorigenic cell or cell population purified or
enriched for one or more TICAM.
The method of claim 109 wherein said subject comprises an immunocompromised

mouse.
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I11. A method of analyzing cancer progression and/or pathogenesis in vivo, comprising the
steps of:
a. introducing one or more tumorigenic cells comprising one or more TICAM into a
subject; and

b. analyzing cancer progression and/or pathogenesis in the subject.
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