HUVAN CANCER STEM CELLS [0001] This application clains
priority to provisional applications 60/881, 497, filed
wadamaasyoR?2, 2007, 60/907,180, filed March 23, PQD0%2008/051730

60/ 924,247, filed May 4, 2007, 60/950,714, filed July
19, 2007, 60/972,613, filed Septenber 14, 2007, all of

whi ch are incorporated herein by reference in their
entireties. Technical Field [0002] The invention

rel ates general Iy NeNCERASMEEN.sel | s and

met hods for their isolation, characterization and use.
More specifically, the invention also relates to

[oooumlb aistication JgMs iphiHfydo PrVloGRRGRICatiin G0REL US7, fll&EIahuary 22,
i n therapeutics, targg>|4 / drug di scov

e
2007, P01 iBicNteieh ReLORRICEHCAT. Biadioch S0 E0/950.714, filed July
9, 20pf SRR, BRESOl 18 o LA BL LR,
referercanec theguwsticebd. s proliferate in an uncontroll ed nmanner,
the cells do not necessarily appear to be "foreign" to
the body and are therefore difficult to target.
Technlf@gi]ﬂélmg cancer treatnents tend to be insufficiently

to the cancer cells and are destructive to a

[00021p£1%q lémnt@n Krdatey gpetally 4o Bumagy cncersieat ¢rils pad BﬁOé%\fqrglhelr
1solatlbrp Chi9&erSatigy Snd QEGWQ%&H%MMD t ﬁw%ﬂtlgﬁ ra%8¥elat@§]ﬁi) methods of

surgery. Treatnments incite t y's i nmmune
ldentlfefygﬂmman @ammtbntcelzhs ﬁwm usevie tharmentics; tegtidsr dgayagt anti-tumor
vaceinbDESE. gancer an treaym be preferred. [0004] Although

Eancecr o § %sxsp e er - associ ated anti gens, they

are often able to evade an i mmune response because of

their ability to hide the cancer antigens fromthe
Backgragithdrsy st em and/ or because the exposed antigens are
[0003]”9151H§1|at1ng1%c5f1ﬁ(§ﬁ & fattlnb{ GBS bl?atll'eQ%anPéc%ﬁéél ﬁﬁlogéh cancerous cells

proteins that the human i mrune system nor nal
prohfevrfé@ oy yneenteyllet masnen the celadrorat nS‘teéWlbeflalQaréD bo “feagzgn” to the
t re r.

body a%?%g t‘flglgfohée ?g%‘;lﬂg% éaq‘? ngélui?)%é‘aql t?eaﬁlLilf,rnts t@ﬁdr{orb% ?ﬂfgﬁaenﬂy
targetddhe tleané o kcelamdere &iseuativeltd spatteln&s lﬁmtthﬁﬁgkuaasﬁnha;eammns

a ort Oncogene, 200 357-6
Wplca@ém@ﬁgﬁ ehepahEar oS 631( eé/ e%wﬁmﬁ that incite the
body'sti RIS sy <&@ 6L hibR Ap((sggi@@ﬁlmuili@ fe@iorﬂ@ﬂ:gz@nst these cancer cells would be

WNT/ beta-cateni n nedi ates radi ati on resi stance of

preferigduse mammary progenitor cells. Proc Natl Acad Sd USA

[0004](1g&971%gh 40(322611@%§%1T%}% E%llj gss%ggt?ed‘]aﬂ{}% S, tLQ}pgé]oftg—r‘Pable to evade an

use cancer
1mmurp:at:$1®n$e himsdse loéither abilith® lpda)the daﬂtewmﬂgcnﬁrm tHei 1mn&mb system

and/ orﬁ)ég eg {l}%&){ﬁ%ﬁﬁ glili Igrgfelfl grte éﬁgngl nhrggt%%eg%ilf]fer}g&tlaﬁgn moPeches or

proteins that the human immune system normally recognizes or tolerates. Cancer stem cells also
have been reported that are resistant to current therapies of chemotherapy and radiation. (See,
¢.g., Targeted therapy for cancer stem cells: the patched pathway and ABC transporters.
Oncogene, (2007) 26(9):1357-60.; Radiation resistance and stem-like cells in brain tumors.
Cancer Cell (2006); 10(6):454-6.; WNT/beta-catenin mediates radiation resistance of mouse
mammary progenitor cells. Proc Natl Acad Sci U S A (2007) 104(2):618-23. Epub 2007 Jan 3.)



have effector nechanisns to destroy the cancer cells.

[ 0006] Sone therapies under investigation are ained at
whedoglt®ns ng the i mmune response in general, apdI/UuS2008/051730

i nclude for exanple adm nistration of chem ca

messengers such as cytokines (e.g. IL-2 and/or IL-

12), lynphocytes specific for tel onerase, bacterial
extracts or drugs that boost the inmune system In an
[0005]31"5 ERLivEIY WOBKSE RN APTUD & hESRARS S PRIE: RREGAYd Sr $O¥rovided

he tunor "cells, some treatnents adm ni ster aut ol ogous
with, g aluﬁﬁmerrt ebinered ftcheqer-cantyy nlpohphw ayibes dlyat ok gk raacly the@UBSFsite and

terferon }L-Z individually or in
hmme%g%ﬁrmeamgﬁn%}09$ﬁﬂ }gé?gﬁrﬁﬁkh t he genes that encode

[0006]t $asethesapik unds mvS@tr@tlslu eeastcdadelpeninghiseimmthei risponse in

- h I I
coner o B S A SR 90U U TRAOE e e

IL-2 ahdb R e D) DREIhOEEQ shOGH PR k@8theradd, BAMRRExtPRRIPARYs that boost the
utilizes funor cell lines instead of autol&gous tunor

immungeetyptgm. 1@ Ffempljterake Sic anmupo vpeisy Mesespeoilie fordhntator cells,

some t\{&l?rﬁérﬂ% W%ﬁ ta{ﬁgfoggﬁ{%mg‘ﬁf ce’cﬁg% t@(ﬁ*t%laglﬁ gen- g’goé‘éﬂeg_ﬁ & GM-
CSF, gaﬁirﬂlesmtemfemnmtdké mdpo&laﬂly‘omrmumbmamancartranmumé with the genes
re nse i ents. tic,cells expres )
that enep LR i RECO BTG SIEeRR Mopash GPSeyeddn el et pyrgpies where
autolo?’&lsqyrﬁblﬁﬁzyﬁﬁ dreadesicano B8y $i0RindheYinfRed baRah® the
or the stinulation of naive T cells, CD4+ T-hel per

patient g pignilapmmrogshugtiase temar oo bycad ol atalegous Haparrcalls.
[0007] &Sjlu%ntg Jﬁl@cofﬁﬁgnwga Qlltg gﬁﬂc\éﬁgacwﬁe Qlﬁinluﬁot(l{;\l%))é S@lg% Ap?)roach uses

he ca take up various
dendritokdbyDEs) th@oars b@hb/moltqn,t adgen-gpagscirengl coBg®pravdkk a positive anti-

concr R R0 ST R0 LB B i SRR

molectIS€ $o PEMERIRG ¢ inct@lules ByDidESiod 81d@IcAles thabyrolids kigRalofor the
cancer cells with dendritic cells to conbji ne sustai ned

stimulatignedmaiyg(li 8p (X Edsirsncalis+ BR$ hevtaticdelimphesdst(CAGS)-
natura}alﬁﬂeﬂ (:Nﬂr?gﬁd %ﬁ})nmi' Id@ttl\%@Nl@ eaﬁkﬁ\llﬂ"[t) 8. P hfe % cahﬁl:étpri t% ;ake up

~anima I muni zation wi th DCcancer cel ' '
varioug a/rpembnold@l@o ronferupmttyf, Diistcan batreded wﬁbt@mrraewcmed antigens

(TAA%&QZIH‘CI:O%‘:S % esé% Fdr%&?s?ergd as alccelP Hybrids of autol ogous
cancer fnes or primary human
[0008]C@ﬁk§DBC Kaedzd Spldadk bsed ID’(chbfc@t&Seﬂl I5aridd geasmtededyl fidiomai@ncer cells
een. shown to i nduce CIL respaonses agai nst_ aut ol ogous
with d@%&@we@%ﬁowo BESUFNG] ger Aefph GAIOSPR i dicgmigEpresenting

and lninﬁlﬁétsﬂﬁlﬂtatm c£1faBﬁit1e§ &t the ©T. Qh RAHER addeQ! 1hﬁ’ﬁﬁnﬂﬁ8§w1‘[h DC-
denonstrated that vaccination with DC cancer cel

cancertpg ihiybigdscran peaeidst spricrieiie ef antit danecapecsectiomen pradicats g@tﬂ@@b@d

dlseas% q{”\g)%tdg gpgtu%lo% 319%?% Qﬁﬁ)rl@&f’&‘cﬁ L Rell Rne%)é)P nﬂ{lﬁl\%a]n cancer cells

row a Sl ze e cancer S
(including breast carcinoma cells) have been shown to induce CTL responses against autologous

cancer cell types in vitro. Clinical studies of the treatment of renal cell carcinoma and glioma
have demonstrated that vaccination with DC-cancer cell hybrids can safely induce anti-cancer
immune responses in patients.

[0009] One hypothesis to explain how tumors grow and metastasize is the cancer stem cell

hypothesis, which states that there is a small, distinct subset of cells within each tumor that is



hypot hesi s, which states that there is a small,
di stinct subset of cells within each tunor that
wo s@apabbe of indefinite self-renewal and of dJdREBUSIOSOS1730
into the nore adult tunor cell(s), which are
relatively limted in replication capacity. It has
been hypot hesi zed that these cancer stemcells (CSC)
m ght be nore resistant to chenot herapeutic agents,
capabl'é %@I hﬁl%ﬁl‘ﬁﬂa s%[f—r@ﬁé@@ﬂ aﬁd)&(f' &V@l@ﬂlﬂ? [ t9BR m&P Qdﬁlmﬁﬁior 98[(2)' $hich are
ter clinical theraplies and Nater grow I nto secondar
relathtbrrlmmgfd meetpétsatas@gpmtybét haebmdypbﬂhesmadrthatélmpszmceﬂ sttem cells
(CSC)tmlght o Sum Ce'ﬂtt go cohre t[herapgut rﬁ)&}ggn S rfaalatl%nn o o%%er éO)ilc conl'ghtlons
and thii, pgeRt ﬁf&rr cligikd] (tdrapiddhinld@atsiupperittoRgcondig tlﬁtﬁdﬁrsh’ﬁd:tﬁsthﬁs or be

strong for hematopoi etic stem.and progen] tor cel | s and
resPOfﬁ@ana‘{gBH‘é‘?Pé? igh ﬁ%‘?ﬁﬁfléﬂgae@gitﬁa&cgﬁﬁm a6 Githeg Slomythe e stem
cells O@ﬂGmt D@bfe diBSPRG:dMBsESrogeriBPdDs) SWHIR s g @t#for this is

hought to arise in organs that contain stem cell
strongﬁ@qolmnaittqmmélc stereandimegenitpiretlh arbhamatengestic demneiis slessgs known
(%bs of cancer cells that differ
about %‘o@ﬂ&é@?@ I'n HQQ&%L%{I y'to proliferate and form new
[0010]t Swlnhﬁmotsl’urst}ﬂuilfte@ enmeen brgahuthetr cohtiimsterg calﬂ)'pd)lilﬂ@tlohaSThe

reported for_.exanple with breast cance

mmorwnt ( HesE SRS POTISF GRFCTRLFOP MO BRI YeTIcer et %ﬂ@#ﬁr pprkedly
in theiPibitii&o ?ﬁﬂff&ﬁte%ﬁh kstmhaetudhokd; Mid gfcARtd intthmbAfodinUigdBility has

recent literature suggests that a popul ati on of cancer
been reppried forrexpiplg velnkresst eaneen qels prd wiily eentrigbnasyqys §gitem tumors.

[ I
Whlleﬁg ILlLljBy tyte o\?lt dﬁ?e(%]agg& Sc’:éﬂ }gagég lim {eﬁqgl\ﬂt)ﬁlvg\gdliﬁ% Egc{éﬁfr’\‘fétg UF[Pg Suggests
that a pdsmﬂzﬂ;@hfof renevalls, cﬁérmdrcmmder stemmektse Illhsthamecluiseveeajmlltattced
red in cancer stemcells sul ti i n the

extens{shEeHTESY BRLERBTON BhoRe Croy R sktrtpecuthal Tl Prbwaypshor
regulatcui®bcl £ Rh&BA1I08 Rornj DOEA] cellf aldaSrcbeiaitd SHagRsd Rtahdtaktem cells,

cancer patient prognosis is associated with stemcell
resultipy BHBE GREMBPE Fgyusiquadsclérgiewingmagesiicalls dnmes ﬁ@gnatlon

i i
oo 504 5, RUBTRELLE SR04, PPLONIA i som
phenOWUWbr@ngJ (B g Oobrculag OO g RISGtiMDY praghedic RbgouGarfpediatric

s ar net ast.asi s
etobl Sl BTG P TSR Bt EReBRO L B BB 01196
208; Chﬂce:B sfbﬂl dellb breRastralie meherels, GlIs e aeblurdthidh OpBtdf et 18 thwlity b f
i mune reactions to self stemcells dermnstrate

cancergpgl G55 LADOTh Lt gl r Hidieealsp Been qbspred waipatientsyiithiapiplmpune

reactidn@RE &I K48 R IR nIR¥e a‘&lr&tscﬁf &B@&t orSQRIR. Yddehe Q 1mmun1ty to
precancerous condition from devel oping the full-

cancerghtesie egls"may Hekpprivisdt Qe@g@ﬂﬂlﬁ@m@q@m@gg& amld)tlop(j@mgqleveloplng the
I ssue st )] ' WPeSPRe{ fic niches or
full- bl?nwgr%gg%s\% ??x eg]?@é\?bég?g&glr i&ﬂ cal for maintaining
[0012]t Tigsaeiskent Edls apipt @Rpedfienidesel meaamﬂonmeﬁits et afea@kitical for
st.at h e m croenyi ronment.s

conpl t ely
maintsige fepdhe BUFOTTRE S HPEREtIBA Ty Lﬁé&aiecaﬂ
mlcroé‘iﬂ'ﬁglﬁhé‘ﬁs are not completely understood, but their disruption by genetically knocking

out an important factor can result in the disregulation of stem cell homeostasis both during
development and in the adult. In trying to understand the microenvironments that support tissue

stem/progenitor cells, many researchers have taken the approach of deriving serum free culture



out an inportant factor can result in the

di sregul ation of stemcell honeostasis both during
waelewslogoent and in the adult. In trying to unPer/E52008051730

the m croenvironnments that support tissue

steni progenitor cells, many researchers have taken the

approach of deriving serumfree cul tureconditions

where the nmedi um substrate and physical environnent

conditRIn@AHER (RNmEBLMMASHate AYd ﬂ%@ﬁﬁl@nvfr@ﬁm&ﬁn’;pm(ﬁl:é'lé.trf‘&btimized
specific fetal and neonatal” tissue stem progenitor

envirogekhtsfoy BR@Jaining spedidicifrtelhngnapieatdl tisseistim/ piogerdRCedhriSPC) in
oL RESpehe LSO hUaE35E R BERTRLS. S

Nos. 6/36]784 andl6 4 Ub,De9)e The bptimhized metilaand anleurd t&iditivgks tHadbre distinct for
.. differe pes of SPC can be seen as. recreating the .
differcgt @msc%fﬁt"#ﬁae%é?w refRRpe R fiEn s@@ﬁlﬁﬁé ‘i%_ﬁt pGRlsTgreuRy in
vivo. TRAE theaAdn@Bhiimi 288 dorctisHis ot QpScifit A1ySREsEd {0GBE EVCs in that they
~tailored to the SPCs in that they specifically sel ect
specifiggily sefpst Spdke Sifeh andreaptot sumppsithe sunevalgndioy atowainelf asy other cell
r I ' 1 e

types gL Qo B Bl P el R i BB Wligorg r the sPC-
prefericd pbnditdmg and derlodt kierigPapred ardrpassagaieiviigandy apae SIPE€ population,

|.ost, during culture and passage, | eaving only u
even vejsg hfy HPISSHTIS BRIEA ‘RGBT Spieer Spedante cai. 4ne
condithoRE YnuSTEMd reR8VE ARt FaR1sabr fultesdifelchiidiod W tHersPC thhllow its
_conditions nust also renove any signals for further
maintegppdedp eptUrapyan skicpded rspod bkl ow its mai ntenance in
[0013]C@hé tHRYE ragﬁﬂ hb ttﬁrﬂgr‘g %ri?ﬁlﬁfquthgf tu{ﬂo&earisg %% ¢ & SPC by a
hypot'hesi's about how tunmors originate 1s that tunors
series af mg@tibmad avdnive Ddtseugs BROgHst thasemedgmof catistvall i ‘erad in” to

. s.,, Data exists t est that sone tunor cells .
specif P Miisaten ey g abe TRk i BiuS it ey SFisve Media
and oplilGdd dultereRoayitihl dehiged 0&uPFREBS Suffvanidasbami of SPRdigat also

and optim zed culture conditions derived to support .
be ablg fogpraigrapfiylhy suanert s thand speival ofteS et ds pededipe dorthis type of
11 win@h& b Rftril thh § 0 ¥k edu)
el R O A b Rt CPRL YR DRTfe S i s
conditghins pey sdolw fonthe sstzbliehmpertt of pere (X4 eultuees tisw stoulden capabielof long-
opt.imzed cultyre.conditions yay._ all.ow for th
e of B B R o TRk 0 R RER Gt phenotyre
[0014[cBlpEder &Emlcon ghelddnh G pakdsers, bue thgroddch natn@t exist a reliable way of

) .fmai nt enance of the characteristics of the rare CSC
identi ngﬁ]ée(s9 ﬁ@l_s, [l‘?f(fifﬁﬁ COPRENSHS, FPtt 08+, ﬁ)ﬁlq.%marqqg%gswe@ome researchers

have pROJIQEI BRI A8 sRHE cellh B4Er AR FRAbaNlonEdrBdr cRprleQlidrARbEe ., Al-
of identifying these cells, nor does consensus

way
Hajj cteali @00DrPrad Nat! Heid S Raxiald089833P 8% O Boe cr @80 DR ye
. . cer gl I e | £
s YD TEORRE B GROEP 3 ATVSS S RS
markef 2083 )Jn FAnoa siad tellddabraBoiimuSAnd GOh@BBBpr3a8id; cpdhBlidl eem cells.

et al. (2007 ture 445: -1 10; .and arke et al.
CDad 6%6%)0“@&@%9?%% brfff.riﬁw ST SR | @P@ﬁﬁé@d%bs expressed
by sonkEsofd FBEIEL St QU gﬂ,_tﬁ@a@ﬁ@hc&?.@@bgﬂs| aSmaRetraicht SPES face of
and in human prostatic epithelial stemcells.
blood vessels and immature blood cells that has also been associated with hematopoictic stem

cells.



CD44 expression acconpani ed by no or | ow CD24
expressi on was hypot hesi zed to be expressed by sone
waoels@dIvesncer stemcells {e.g., breast cancer)PCIZDS2008/851730
a marker present on the surface of blood vessels and
i mmature bl ood cells that has al so been associ ated
W th hemat opoietic stemcells.[0015] The establishnent
of pure CSC cultures would be a great advantage in
[0015]51"15@%{3!395}915@1‘[ Bflﬁuré’ @@@rcﬁiﬁﬂgg'wla‘c]ldq;e al d¥€at ra@%'ta%% ﬁrpﬁu&ym and the
tunorgenesi s and netastasis and in the discovery andg
undersgievaigoy theregwétia@3Etenengenasts ani efremtaels ahdm tbadservery and
develonglen{ (9(#(‘%& Igl’sr’%ﬁttecf t'flgrael)é? ()Er%aér%grﬂ ré%l??rl?r% eeXléésl a need for methods
to idersifg s ot caltule@Qd GharddigiderRusoat i Stem dé&§cr| bed herei n
oyer.cones ny. of the unmet needs d shortc S .
[0016] b imyeieign ﬁaswéeimelapawa@gs Y b HBURCtAPSEBH AkartgAmings
mentidHRH BbS&RAAE Brits GsraMbtho R fof BN GRNARRardt 8A £8WkISef hiRGin
i nvention al so describes a constellation of

cancerciran edlise Tihe irventiar alsosdrseibes g eprseablatian ofxghdragisaiticsiof ggniegr stem
cells, é#nla%ﬁgéqﬁ‘{aﬁﬁttﬁg éh‘?’l}acfeflst?gs o?arﬁgyeefé gtﬂgtwnaotflg(ré)lgsa@%m %8foh rostate, lung,
pancreag|bireakty mahﬂmmll lsmghdvba, kaeid' Merﬂmﬂﬁmﬂumow Wwith thedidio @baj ghz&astteristics
of CS haracteristics of CSCs. [0017] The present invention
'so provides a sinple, effective and efficient method
[0017]f Phic freRat indehtoARES HrovidR e pIB L feaiieind c8fdi nttehdder treating
onset of cancer or del ayi t he pro ressi on of cancer
cancery Prg VeI srrack delaging e et (%S@%a%félf yaecthe e gegeion of cancer via
adminffiE T‘ec‘Cglé%%éd%gm STl Rl RS bOPRGLin T gure 1
ows sel ective grow C co onies fromprostate
carci noma tunor ( PRCA) using a defined cell culture
Fi medi um [0019] Figure 2 shows a set of CSC col onies
18U%eri ved from basal cell carcinoma (BCCAl) cultured in
[0018]t h@uﬁ@f sHRG seREtivenare@IhesFIaSCRedl dfiest fRirs pfod€dar@ i ©alok
0020] Fi gur e 3 shows CSC colonies with a
(PRCAQqﬁq&ﬂdQW@ fellqultyes MesiyRol ogy growi ng from col on,
[0019]( pigﬁl?e% fsh% wWeia 60 of @gblﬁ%iong@ ldl:rlx(éaqﬁ% bEI %’“%aﬂzlﬂ 1)
tunmor. Panels A and show cul tures derived
culturffdrlortiheadecfmb@medlmmelecpvq fonthys @mbttruteal cﬂhl tdlafy 42 of
[0020](%)g ﬁeo’&%sh(zgtg (r:%?rrlesr\gllﬂ s 51m1fa]r dlS'El Qe o %%Yopggr%%\?mg froR1 colon,
(panel§ AFC Oy, BiRekel QSIE (FahelaD)eandtal grostle (/padd:ll‘Hg tumhﬂ | Fanelt Aeind B show

the culture die (B). Figure 3C sho a co o
ulturféﬁ@ﬂ&?ﬂi Q?maﬁ@ log gy QHWﬂTYcW)'tH 1B &t 61 Te (e the same

cultur€4ttd § @hyk 18:£(B)C eMté theRaDA!Surfdy ceBs (1ANgle Qplg ar S VAREHSREN insert)
cultures where the CSC are begi nning to becone

are stilh dpatiegtwhals@thon eclivon thetcatysshpdhe diiguead 3¢ Heows a colon CSC after one

passage which has now become almost entirely stem cells. Pancls A, B, and D-F show primary
cultures where the CSC are beginning to become apparent and the non-stem component of the
tumor are cither static, dying, or dead. These cultures, with continued passage, have all become
CSC lines of this invention as indicated: CRCA1115 (A, B), RECA0515 (C), MCC (D),
PRCAO0611(E), and CRCA0404 (F).

[0021] Figure 4 shows photos of tumors formed under the kidney capsule of SCID mice from

various cell lines. On the left are tumors formed from 100 cells each of 2 colon CRC grown for



tunor are either static, dying, or dead. These
cultures, with continued passage, have all becone CSC

WO 2we®I™N8 t hi s i nvention as indicated: CRCA 1BGI/{$2008/051730
B), RECA0515 (C), MCC (D), PRCA061 | (E), and CRCA0404
(F). [0021] Figure 4 shows photos of tunors forned
under the kidney capsule of SCID mce fromvarious
cell lines. On the left are tunors forned from 100

7 (A -98td 81 7R B 2 REQ! Q31 RGeS o%bsﬁa%flzl thfors ARECRHE 208 Bises.
8 (B - RE l

' 5) weeks. Substantial tunors are seen in
The dpavels @bow ﬂwetumpdﬁlrreatpalrfec»rs agihvoly ltrméantqdnmth $dOdweelisaat
of. .CRCAl

CRCAI lffgn LS ggl(“,%y a eir \igeé(\/smotr li] ?o)i&' ?f’xig ?rg { gl)(efl(?g)CS]ééECAO705

(D) af‘@f 8 taleek sn Ae GHTie W@Mer(aﬂ))n laflst Bom3hanedldgen imhie: wpldn€, the highly

fibrous mater in s fromt oIIa en in the
refractivggpajppial i %Ie fﬁFé qtip v’éw&a& f@w.%wn P <fl ﬂﬂ?ﬁae*t 2 panels
are of lafaﬁar@ a@mnqg&r{tmbnr@tsk 5 dp}sstﬁt@ i d DY frb® aCIC.Crhe UXE (E -

| ast” 2 panels are of neys after inplantation of
PRCA99<2150se%dgrﬁedtt@m@u&ﬁhomaﬂteg S8fwashs- al leseeelipisteadggrquEmore slowly

oon ERHER) 5] O] DU TR By SRS g ol v

panel EBG lsdmay dftar ﬂﬁp‘lﬁitat((‘)naif 26x50WBRKA0B1E-43RTR odlinforuimeesks. No

ramorg i aNBe B gt B 6 FredrBaeRp st el Fary LT 5F liges wine his

SRgn&@@5§&nﬁ@dtunor is visible. Thus the non-CSC |ines are
clearly distin U|shed fromthe CSC lines using this

[0022]Sﬁgu ehpafthat ibp ol s dilPa4 Jew prsgis 2oyt oftthgors in cancer
f

R R e

(CRCﬁﬁﬁmeﬁdMeﬁab@mb@samlﬂﬂﬂﬂmsuﬁﬂmgnWh$ouolon (CRCA0404) &

10023 gt 6 RS e SREMNCE pritboly Rudim ks St b8iss engsifically on

MerkeR 6 elKb4R4r 1B ARLASIARS @SmuBPRCIrEdns ahdlydignthBhkedas Gl tumors
cancer that netastasizes to nmultiple or8ans i ncl udi

establishgd lﬁﬁﬁcﬁubfﬁa lfcapyple Mﬁﬁséreé@@%ﬁqulﬁw the\QPRE fgulﬁr@ﬂéldescrlbed
mjheg f Mets are quantified using the QPCR for huDNA
described in the Exanples. Disclosure O The Invention
[0024] Thi s invention relates to the field of tunor

bi ol ogy. I n one aspect, the invention
%ol at ed popul ati on of cancer stemcells
[0024]cDhik me@hd;nnemets toTihe flcldssuemorTisloge bhdcalieiolbgy . cml dndagfdct, the

In serumfree nytri dium and may have c

inventigirelates o qisel afaiLf aoglﬁwn CREPT Yo el Bt ugeérfmﬁﬁl tumor tissue. The

cells nPlyMIRLREHY §SserdhSred %lﬂr§nﬂﬁé’dlﬁ’ﬁ AR B Pl REdell Surfldbd db@ire
Wt hout senescence or |oss of growh capacity for an

substaatialbyrfsded sgremi loemelecul¢smelhe cells may be maintained in culture without

senescence or loss of growth capacity for an extensive period of time.

DlSClOISllll‘e p’l‘h? f]nvgn

[0025] The cancer stem cells of this invention are useful in drug screening, as tools for genomic
and proteomic profiling (in vitro, in vivo and metastatic status) of diseased tissues, for
multivalent cancer stem cell vaccines, for diagnostics and imaging of cancer-related antigens,
and for the identification of therapeutic agents such as antibodies and drugs.

[0026] Another aspect of this invention relates to methods of isolating such a population of

substantially pure human cancer stem cells that can be maintained in culture without senescence



[0025] The cancer stemcells of this invention are
useful in drug screening, as tools for genomc
wa@papneeoni c profiling (in vitro, in vivo andPCT/US2008/051730
netastatic status) of diseased tissues, for
mul tival ent cancer stemcell vaccines, for diagnostics
and i magi ng of cancer-related antigens, and for the
identification of therapeutic agents such as
or lossadftg‘r&%'cgﬁacﬁ? i e sclf 1@9@\? TG B%o@ssﬂg B&se@t)n u?l'nﬁmg the
invention relates to nmethods of i1solating such
humarp@pcﬂratqrrowlleﬁn gumranmclalthgt hpfulmn lopthmrred &ndheir snomﬁh The
nutriert medéacfté)ﬁ gléltolllrln ggrglarrlr?almr(]:era S cc(::l(i:l 1% gastegl 016 nbe\ﬁ/i L Prml%latlons that have

been opeinﬁzeﬂe‘@e;w))porﬁ'ﬁ@&e gFﬁBthth od SOraerspomsgeEtaoproguhtowmeﬁgceuhe

h cancer_stemcells_ in an envjr nt 1 hat
l00271b/§%ﬁﬂ%fﬁ§mﬁ 9% ISfIBYenflﬂ%mlat@%tsmqthodﬁrﬁgqﬁm‘ir@mg H@H?aopulaﬂon of
substah@1lyGPikd Mihd¥taBMTBRALARNS HrofheTh@BhhiSisiays.Pe&@nQRods are known

media fornul ati ons that have been optim zed for

in the g1 prbare iswigpblerfer e sharacterizagion pbthp bnapmgancer em cells of this

0] I
RO SERLA LEDSARE LS. o R0AHn PR PERGES il Fpnc
comprpmyxall &bdsdt anllm}lﬂs erb shicaintplakdtipn pfis emhll nemba aif beimais tawer stem cells.

[0028]E§%égﬁertaglgq%ﬁgp tg{sﬁg\%ﬁ?bglggllé)vg% %ﬁlpgss #é) hhﬁ%&?z%ﬁon ofetumor (cancer)
stem 6l BH1AGEL ISR EALA T zatiHEc MUNBRI LR €L ressIoRBf ¢6tdiS ndfkers,
this invention. Generally such nmethods are xenograft

mcludmgd%sr sotfligpited (iprEP3ft 0 atkicbihat his heer praviAedLAPPHES Bith
hemat A Blg fromthe inplantation of a small nunmber

ema %ﬁ%ﬁznﬁn cancer stemcells. [0028] Another aspect of
[0029]t hiyst anviten bipent ity idestioe thouserfton rdlwas Bacrnahbdsa:tfigen‘crating

[ I
humar oot SR P uE S ubag B ey steay gl jpeo o
non-huBdrK faghmadliag kdedirg. but not limted to CD34, a marker
iously associated with hematopoietic

t hat has been prev
[0030]sknmpthey aspect [of)glzngquﬁlog)etbe gwglgtmrelggeﬁ demethpds ying a human cancer
stem Ckpgﬁﬂg%tﬁ)&t tHeho$ ad BV ﬁﬁhﬁr&rgeﬁ %cﬁi‘o?%ﬂaﬁlg@&ﬂ@ﬁé aﬁflsolated cancer
generati ng human tunor x nogra t nod Yy 'ntrod uci ng
stem call poqwmemslao mmgfunbgema h@m@hocbtaefml&?éﬂ Ifer threroatepn of anti-cancer
stem cel(f ﬂleratpeu ¢ e%ngia i glI Enlos‘uacn rr?t(s:I Ei%@ %acc ne 38!)05[ an 1n|a{V1cpua[ solmmune

nven rnventron re

responﬂet hlmj@acbhﬁb AQy dc hw&i&the@@m&eﬂlyﬁr@iﬁa%ﬁﬂa’uv@y Artgaitic vaccine is
t her eof I munogen and for suitably. providing an
admin S%ffdatf’é‘c?uﬁlﬁﬁg’@’mgtc%‘?‘ﬁe&@l freat he spicpl A< syRicPihyngganeer. the

vaccin® RESDeMRIR I Ak %qu@&g H{Vn cBicet P&IsCEERh AModhic cancer cells or tumor
anti-cancer stemceéll therapeutic and diagnostic

cell lingge Atpscveatitivagaogme a4 ademtn@temﬂdgta sabicétrigithppdegater o radnemibe risk

CI ne may be used therapeutically or
of the g&iﬁ%gﬁ%g Op}—% ca}{ ther apeutic vaccine is adm ni stered

[0031]t Ancahérwbpcec of ﬂmunmnmapmerdei methodadf frbedmgncettce biihman cancer
ct. havin cer, .the vaccine made frqm

stem cFﬂseiszﬁﬂP%lﬁ?l g W“&%EQ veLemsd, aH’PaCF?Mgm%ﬁ ?{F‘é‘%uman cancet

stem cERBGIAreCAt LiSedQE akBiBE of cancer stem cell biological components in which one or

more of these human cancer stem cell biological components are the targets of the drugs that are

being developed.



cell lines. A preventative vaccine is admnistered to
a subject without cancer to reduce the risk of the
wa amgoeogievel opi ng cancer. [0031] Anot her asprCT/US$008/051730
this invention provides nethods of providing a source
of human cancer stemcells as biol ogi cal conponents
for devel opi ng pharmaceuti cal drugs wherei n human
cancer stemcell cultures are used as a source of
[0032]01%%@&615&5?93‘[ oelis 19’&181‘[1%9' HaknvERRARRRL $o fn@thWHé &ﬂbr@\ﬂﬁmg fhuman
nor e of ese human cancer stemcell biol ogi cal
cancercamp gfrilemlt@rearf@r ushén biansget éevolfoptiet. diunys deherr semeccleiuhigres can
be use? eﬁ/ﬁwg a(leds tg) idenfi é{ orasnOtepl r r%% eCt c%fthgt r(‘:ansaflfecy At L QW and/or
he i ntTon I o e °of provi di ng Grran
surv1v€16df (tl&rhtﬁﬂiahmaﬁ(&ir hteﬁltdetlslr &&hfetﬁﬁectlsl Sﬁl 1nﬁlubd: ﬂﬁ%&ayth promotion, growth
devel n cancer ;psnw cul tures can be

arest G (AP RSy PG B pis o B RRTCs s, changes in
proten? &!H?é%'s'f@ﬂ $r bRt It S tBGhetdtdbC gﬁtﬁ% @Qﬁﬂe@ Gte@WeMd ¥ be used in
human cancer stem cells. effects can
bloassmand/@é deugealisgovsay ko md@rﬁﬂnd@mplecgﬂ%mﬂiway& egpmorgepesjss tumor
estabhgﬁﬁ&l? tuf?B?glIo%ﬁ &nd rﬁ@t@{%%?ss in metabolism changes to
ene ‘expressi on, anges in protein expression or
alteratlon of gromﬁh/netabollc pat hways. Cancer stem

b i n.bi oassays and/or drug di scovery
Detallf’gbﬁ éﬁ%*’ﬁ%f“&ﬁﬁ 'Y pat hways of tunorgenesis,

[0033] vmou@& Qietaﬂ@d[@é’&%rlpﬁdﬁrmrtheglh%ﬁ&lbn wowa&@@ta@@th%se skilled in the
Det ali | scription The Invention [0033] The

art in gragtjciig th@p@éﬁtnamé@mwe%ms otailsa d@ﬁcrlph@n $heyldrot bpcqnstrued to limit
the prégﬁla\fﬁv%ﬁﬂoﬁ Qs o W&aﬁa@%pi & hé i b ké nloBifRh@SHs10¢ tHaO

resent 1nvention et a| escrlptlon
embochﬂnemth disclotedderccowsthoui eedparting fromttha sl]mtmnéseme of the present

imvencill dPi@ou 35 poREer e Bl Rt GuBi il Pben

specifihtidi dfe WRRRCEd Bgcifation Thedis@bdurd ofRcke PabR&iOhs, bients, and

. present invention. Throughout thjis disclosure, various
publis afemn kst qr%h%reb}plgggﬁp@tedmdefﬁ%pq wiber ggtr@mmto the present
disclogpeci fications are referenced by citation. The

I scl osure of these publications, patents, and

Hm3ﬂhﬂbﬂmaﬁ®dOﬁﬁmewﬁgﬁam@nh@m@ﬁymnnbmﬂpmﬁabé@nby:mém@rénce
convenlthona re%hg eu(rc;e's:elof; Etr%(lhno g 9 ertSngI% | n\sllg r(])tg}/ dr{u%gob (l)’lé/e c?l ‘t())lol%glr and
recombnmhlﬁsmm \hleleh\fa&emtmldtmakﬂlobftm @He; an. aMotZ@alaﬂawﬁﬁg af

Zabomléang}'lw%lgglg %d Ciglgl %Wﬁ%)ﬁpl 9 0 E”I%{Bélgll(ﬂ?%%?sr{ntl\@ecular Biology

F. M. ﬁhédbkl of alt g, aroky):; ﬁ%eserl@s Metho%blln%@}%log %thﬂﬂnc @ress Inc.; PCR
| aboratory manual, 2n edition Sambrook, ét al. (1989);

2: A Pauiic@ntprPiast.odol Mac Phausine B dfangss @h@@yR IffaMOTAISﬂS Ub2I5),
AntzboKzes dlle %nalgoqs 0 %1%?617)1’121&(%&%?{?(? ][,An%sedyb (t IB%SAdur}t er&Dat}Q cgbrology,

J. Gillenwater et al., eds. (2002), and Animal Cell Culture, R.1. Freshney, ed. (1987).

€% ¢

[0035] As used in the specification and claims, the singular form “a”, “an”, and “the” include
plural references unless the context clearly dictate otherwise. For example, the term “a cell”
includes a plurality of cell, including mixtures thereof.

[0036] As used in the specification and claims, the terms “cancer stem cell(s)” and “CSC” are

interchangeable and refer to solid cancer stem cells. CSCs are mammalian, and in preferred



2: A Practical Approach, M. MacPherson, B.D. Hanes

and G R Taylor, eds. (1995), Antibodies, A Laboratory
wormaabiooHar | ow and Lane, eds. (1988), Adult amdI/UuS2008/051730

Pediatric Uology, J . Gllenwater et al., eds.

(2002), and Aninmal Cell Culture, R I. Freshney, ed.

(1987). [0035] As used in the specification and

claims, the singular form"a", "an", and "the" include
embocﬁ&é‘ﬁt@'thés@ﬁ%@ﬂ@ §BhUHnSst Ry, Gt ﬁ%&ﬂ%%t &ke%aéd % Bé'lﬁﬁlﬁeh%ereto As
ot herwi se. For exanple, the term"”a cell" includes a

used hptegy ‘éWmmyst@ﬁ cdbl” Itypi¢atlyIrefdisrig celisisalated altd\@ll@@ﬁ.frqn@sm@i]human
tumors 2‘.1’1(&'l are use 11’1%61‘&13 [ fVIVI?ha(':: Il’lgn r]f‘l’g (ﬂl al e, t he terns
"dancer st em cel sgy nd “CSEM & e i nterchangeabl e
[0037]a@£hcélesctﬁﬁ ctlts a%@l:ld:fdledaﬁ@ @mcgéraity cRirhQeriAcd@s a amell subset of cells
manmal i an, and. i ferrede odi nent s,
from agimp HaEaH &Yy Hldefa@fe Y HeXira P‘ré]?eﬁ BPPIPREALh: &@’ghft%s G Torself
renewlllb Hkd £k 8RR tRmord: HREEkihes %' B smhlY FRhb& e BRIReldtBer common
gpl cally refers to cells 1solated and cultured from
approaghes tel chypeiprizedrrssinveloimarpholese dnd extaaraHiwngé ¢l surigee markers,
e 7] Cancer stemcells are
transc%@hﬁ%fépg%fg%gl udrglé reo#qﬂg 'y characterized as a small
[0038]snlxaetod oiientsedfltise Iﬁl'eml’(t avtntiony mtlhl'@le C®0 ligesdwve been established from
ndefinitel tro under agl% r| ate condit.i ons

mulipl iy By o heseFFF BRI SABCRARE ) PERh g gnd pthers ar

distind(] $6mé! S BEIRABALY oPthS T 1itd TP Bis 1Qf/erﬁi%h legn gl whiglefHMERRIAd form
proaches to characterize CSCs invol ve norphol ogy and

mmor%gamhﬁq?é} Gedh inokive ePdImasyP Engie spainepesly metpgts inpubshal capsule
i PEOAL 5 B0 01 00N o AR RERSEL AR e
from (&K1 albtaistsm tha¥ea dmamhsmmlmngasnm eelt yuplase mﬁkessesxmen such as

h h t | f
o34 3R BT STESRE AL Sl SEbg e e AT hESRRA ag i
cell thfpagga'gémldﬁvg@ﬁhﬂon can grow i ndef| n| teI y and form
rs from< 20 cells in vivo,

[0039139%9%% Gell Yingsecesraibgd h%reindﬁa%b?e@r?éﬁmwﬁ%ceﬂ déff%rﬁlilt%ﬁwplay of

cell supfggeeeln% &s; B B%toqmal‘l: sﬁ%%@gﬁ@eh% pﬂ;g)ectls%gfér a@t%spa%gagt: R Sell lines
I nvent I on an [ 1 nes derived from CSC net ast ases

in an angma, mf@aﬁchmt@nlt@nelcencbh@mgmth |onweﬂablllt asuma‘laicequank@m@ and from

prlmalg)%g me’?as{agc turr?o%: bﬁl? are gp\%ét er n}n%larrolels %zPssa 8 znovrz]fsro Cf:n%flei %ells are

malntaﬁlﬁﬁdl in hhd}ﬁe%ﬁ&&ﬁ@&lalam desoribai. Milis pttdSH]cclCamtet asfig@mand cell

cell lines scrl be rein have been exam ned for.
markegehanggseg Psé? P%fg/ aag chagpqtergg thegagcd signyeals of this invention.

[0040]@’@5t SltihedPfis 68 Hnnﬁh’(g %l@fﬁﬂin AV PE PSP b AYindihs On Qﬁtfgeﬁ I' As used
after passage of lines in an animal, in different

hereincthe tqumeene@nmsmsmnsor(lmlttwt @mrmmgi@:mhnalmlmulesd@ﬁ ialpednti-idiotypic
antibolfied qﬁ%ﬁ&r@% fra%ﬂl%ntfs FRAILR i)%o%ﬁy hﬁl%arﬁggdapsrgt% ns %n(ﬁ Hl%%f%ﬁtl(?ﬁtof the

1mmurﬁgld‘tﬁhﬁlrrﬁ>ldmlenhaiIcﬂmﬂrla;dc’)ali]tsdflgg;rs ;ﬁ;gnﬂt&dl slitedf ﬁleaSqulred spec1ﬁc1ty
[0041]d s‘%nrono gnal -2|1-r|11t|1b%d§) are éarg ‘po 29 ﬁorrcl:(?glelneosulél ra}clt %y%glt)llllgtlon W ereln the
monoclonal antibody is comprised of amino acids (naturally occurring and non-naturally
occurring) that are involved in the sclective binding of an antigen. Monoclonal antibodics are
highly specific, being directed against a single antigenic site. The term “monoclonal antibody”

encompasses not only intact monoclonal antibodies and full-length monoclonal antibodies, but



mar ker changes are useful to identify and characterize
the cancer stemcells of this invention. [0040] An
wO amsiopeas/” i s an i mmunogl obul i n nol ecul e capabtBUSL008/051730
bi ndi ng an antigen. As used herein, the term
enconpasses not only intact inmmunogl obulin nol ecul es,
but also anti-idiotypic antibodies, nutants,
fragnents, fusion proteins, humani zed proteins and
also frﬁ@gérfté ﬁ@febp@ﬁchoets ftaBedemF{EW l p@uklhge TRk @S’JP@) th@knts thereof,
onprise an antigen recognitlon’ si of the required
fuswnsmtclm Panprysing z@my]aody Iﬂcnrmm bummkemomml am@ﬁ@ps chigmeric
monoc‘?on%?gqg)eﬁ%g ua%g%nt Bt 1%0&91?&' contfI rrgltl\/\'rfl] &F t%e 1mmun0 lobulin molecule
nonocl ona %%d i's conp Sé&d of" & RS
that co(IIqﬁistfzﬁi dnylgaclfwdsgmuitgl <te @ f ﬂﬁﬂeq‘iﬂﬁed spéchﬂ/clmﬁw ﬂfel abflity tdisihd to an

. |nvoIv in the. sel ecti ndi n f an i gen.
antlge% aehy ﬁ%andgﬂt“? B%Gﬁ“ggfﬁrrgg% tﬁlt{]/e é‘% q?ﬂ@ anﬂ@?ci}' the manner in
Which‘iltI it gfali€ @ gﬂ?@l Btidems, ' ']ﬂ]l é@se@é@hbﬂ%&o&bﬂaﬁlﬁexpﬂk@loh Qtdfsgenic

a e

_ "nonocl ona nti body" enconpasses not only intact
animalypeied| onal anti bodi es and fuII-Iength monocl ona

[0042]2‘2%&1?&1&%@2@ ;u}tg)fgd%ls/ ?e&eé th %g{@@éuz ﬁ‘{g%glf \r/1§1’§éﬁ%1{1§1§% gl?é:) derived from

an imrhineigebi]in frasi omnpiuptaai spscmscnmnn]nesnengirﬁnrg iamunogbpulin structure of

i zed nonogcl onal anti hodi es, chi c
the Qs RLAPORAR WO B gy SO AR THB dfgeobuln. The
antigef- BHdiBWIB a9t oRprit@thcNEBNEE B BINdIAiRCMb &l ddidbonstant
conprises an antigen recognition site of the required
domaigpercindy i cgmplsancatgetydstqarmming rsgising (CPRs)naltadtangpespprqpriate
framel Ao th AEHbR dBfiahiym ted as regards to the source
of t an ody or t manner in which it is nmade
[0043]( Bhagtern) “yighy bis ladmﬂ@ulqahlagb cgehdodd o, orrgtwnatity mé abtigenic
expr essi eni

deternTHE G D Bies 1 FREA G aS iy T3 Biga Safushtindh o Rtkyiange tt con have

immuiggEhig @ropRitiRdiiRg ikduce aflBhmiiedrefFone. ainti gFhHLs0 gbderddo be a type
froma non-human species and the remaining
of immuypegeib ghowgH haredy Fb@é@rm enggen” Heintgsded o rée%lafgléﬂer{gﬁbmotems as

well a% ﬁlﬁjﬁ& Fﬂé@héﬁt@th@f&@f %ntﬁﬁgg' %p&g-nﬁgslr% A}fer&ig plurality of epitopes.

' nogl obulin. The anti gen Ing site nmay conprise
Antigesh g relso srmpa seongar inziné antigomeidashingeiciten bocamist ang or more

fragméjn?snafl Srl]lgh %E)F%nl 1¥1nts I'c])f %u%g esegre II)’]et Ei(l)rBXneqm § sr{rllcﬁ] sHe% kAn‘ugens may

Sont 0 Appropriate’

be profe&g Ip@ﬂ‘ﬂl@’ prd&”teﬂhh@r rlbarpralbin@cdiﬁﬂaﬂmie c¢rfshidlls fﬁhﬁ bé gl"yﬂﬁ)sylated
tigen" is a nolegul ch_can jinclude gne o :
[0044]pT1EFrtﬁTnil5t yugpee flg@@n.aeg ﬁﬁa?f’a%’tt@efbrar%}i?efid’bté@{li‘%eably herein

and re?ﬂ@ﬂ1 kFie 9[1151%5] Eﬂeﬁﬁ)g%e(é@ﬂlpgheﬂl@s of AbeANtTHEL r&oh@o@en@s‘iﬁ@lﬁ@@ &6t are not
hat can have I nmunogenit C propertles i.e., induce an

hmlted Wnumrzrlelgémm@era)\mn@m pegteing @hso ek, p@ly@éclalrlﬂgqoélplds and

¢ m e

glycos& r%he%‘a'f;&ﬁ 051‘[0 ﬁ?ﬁk%}g}g{g eh S, I?][ nliitg ralarggtﬂwfétlla? rgten§ isa
Umwnmﬁmhmﬁ@ﬂﬁﬂﬁgmnli@n&hﬁﬂﬁ@ﬂwd@nﬂ@h@mngfbﬂpEﬁMﬁmﬁﬁbﬂ@eOﬁﬁchJA

. or aplurality of. e ope ens may al sa co
Wplcag‘ﬂg’gfﬂﬁ) "‘ﬁﬁﬁéanﬁﬂ?t‘@‘@ﬁg %g?é’ﬁ llﬁaﬁtaﬂ‘i’% n%‘in%t&‘y %?Fn%ﬁgriﬁgg?g“ at
generdPR&s &ImpPHRE& of hydrophobic amino acid residues. Peripheral membrane proteins do
not extend into the hydrophobic interior of the lipid bilayer and they are bound to the membrane
surface by noncovalent interaction with other membrane proteins. GPI-linked proteins are

proteins that are held on the cell surface by a lipid tail that is inserted into the lipid bilayer.

10



fragments of such sites, variants of such sites, or
peptidom netics of such sites. Antigens may be
WEe@soeP18 partly protein, or non-protei naceousPCTNERE8/051730
conmpounds may be gl ycosyl ated. [0044] The terns
"surface antigens" and "cell surface antigen" are used
i nterchangeably herein and refer to the plasm
menbr ane conponents of a cell. These conponents
[0045] Flﬁlnﬂgl%getp YEFATtE afPlubsiafid Bigt 1ﬁ&ceé M Sh@e B¥nse. A substance that
peripheral menbrane proteins, glycoproteins,
is an upmuyggmgh éqrspyd‘@fgl as|b|epl|gd‘gnmamgemc Induction of immune response includes

but is S’oéf fc'eﬁltﬁg) (z)jlr} (I)fq}{llrrllorr] Sr'esfrl)gnse EBP ?rodl?cifr? d n[t)i%ogiigsb oy %:elia‘nglr
resporisése(k g@)ph&ﬂ@@c}aabn%f detle) inﬂpmihabort« aysponsos (dhaepuamem of

nprape of. a L ntegral nenbrane
kuh“ﬁFﬁ}éP “€5W§P§% %@nﬁfmﬂiﬁgg“gﬁﬁ Smrenbr ane- spanni ng
[0046]SEBIH A “hdidblogenehakpplicti So & 0PEsLS & lﬁainuhmﬁ&pmpdngplamatm
am no acid residues. Peripheral menbrane proteins do
meansrlt theqedngidiried fiopea ggpahopabb isting cetity drompthe rerapipitpFer
I

examg R e b P A P e TP R RO, P A Pinicual
from tHPsla{ﬂei slpkcﬂds apxrth& empaenarﬁn pmbtyehitscll ﬁaﬁVedrfﬁ)IﬂﬂEﬂl thdomduahef one

spec1ef }spheH:r {)écglé gq, a\f %fglktéjf thdﬁq}:ﬂashlgﬁcté%axlflg?rg gglﬁsgtagggf)lped toa I'r]ec1plent
meansth SR AREBichidta geRstyisiealyaistindN3Hey FrEHRRNSRIrccAT R aMe are
that is an immunogen is described as being
being infreghasd gupiherecipgaluct i on of i nmune response incl udes
[0047]b}%'tce1'1 §ur¥‘a% “sﬂ?)sttaﬁl‘{‘lafh?g%laf ¢ Bf&nfb{leicﬁfégm&rﬁén At FSROBRES50% of
oduci ng ant1 bodies) or ce ar responses
the hu(nen gancelmtermccig suracoy, oxraprfocably a)lcast zrtfolua"r‘ﬁ%bﬁﬁly human cancer

stem oG ERRTRS R tinfisinatFabl & e o7 S8 e Ciguem ool

surfacésShifl mb&pesfeaplgatkastabo@@phd efhd BurdarCehberyaticdi®urfaces do not
I mmuni zation or transplantation neans _that the cell is

have sgrupy Riggokepyps deryadh 89%6%111 pipdiede theeell svface yughythahaptgenic sites
or antﬂbi@I @gﬁﬁé ?186!;] the W%& gpﬁtuﬂg%zlt&ﬁég&ga%ﬁ én& %Jégrﬂ'eﬂﬁ(% lgﬁan antibody or
a portlpm df an @m'uézbdy r et mn@ccsem;ie@p@meéby amasutmgrﬂemth saast cithanby

mlCI‘OSCO erlnl t (I)rve§<9mp C rétl(ll B dS EV r1ous I(nownesmes arc
d@’ ﬂ t&o ogous % an'caqory e

comm&ifle ﬁZlISfQISfor cdtibtgion |110Q@N$yto&ﬁ:tr§p pl dnedll duantity o€ Galﬂirﬂétl beads may be

means that th pient is a genotyplcally dlstlnct
mixed gyjth qapeqr S5 ¢ éagfgihlﬁ é@u&?ntpﬂwlatm iy analyged By dopehyipgnetry

Humah @:Erfc@ldslﬂé‘rﬁ delistag tﬁe'ﬁ%e%@&b@ﬂe@ Rith tfl@Qé‘J df the @ﬁﬂbtat&}%efaésc €
is "substantially free of serum bionol ecul es” when at

Calculpenstof aplbsirfag@omonnt chrebhansampbshed ence the mizewdd the beads are known.
[0048]S Lgen&%g&ce” ﬁs%%i RE r% elre%?g % t?t %ﬂeggﬁgno%b\%yere Ze%lo/ olgsfe tllle %lhty to

cancar
mvmeat Ieast about 90@6of t he human cancer sten1ce|

rfa and nos ef er,abl y. at about . 95% .
100491 R i i Ao et R |p0£ﬁlﬂfla%g S ioromHEn g&fﬁlﬁfhat is
compride@ BOLAE HhRS 8 SR MR 1§ O &RIsH MHdTéraBly REIchA abh\R 90€, hnd cven
surface such that antigenic sites
more preferably about 95% or more.
[0050] “Serum,” as used herein, refers to the fluid phase of mammalian blood that remains after

blood is allowed to clot.
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or anti body binding sites are bound or are unavail abl e

for antigenic recognition by an antibody or a portion
wo@tooanomng i body. Cell surface can determ ned bRCT/US2008/051730

nmeasuring the cell size, either by mcroscopy or flow

cytonmetry. For exanple, synthetic beads of various

known sizes are commonly used for calibration in flow

cytometry. A small quantity of calibrated beads may be

[0051] Q68 Wlohib1&anREe ras §§e%rﬂe{:e% |r§fel%@9 blolzidaSdthp RMMons found in serum.
popul ation is anal yzed ow cytonetry. Human cancer

Exampeseintlodd, byt aranot lhelmedbte, rdémar ddglmbmlhl, thelobiliw beglobim, and g-

globuhnal § By aggog%okfeﬁuijeg et dg%ﬁ%%glf% r(‘:gmo%seltéonosf quﬂcre fogéa?rtd chfl are

either hﬂ@mﬂy f(ﬁtﬁﬁliﬁ};erulﬁe)lﬂ deitedd®m pocessiagd ahé h&idhing of ﬁ:ﬁ‘ﬁml’ o

[0052][ Jg]@‘ltg?n?szgnnaggtg \r/]\greré*?%%rel%ia% | érﬁgtﬁ\?l?ra Fcipl I(L?gbe%rates Whlceh include
but ardQR WikAlch @h@harkehlcR, laf, ALBIRP sahﬁﬁﬂsogpoafanﬁﬁélé snd bat. is
conprised at |east about 85% of the cells of interest,
preferably at |east about 90% and even more
I 'R A, t 95% or nore. [0050] "Serum " as used
Cancgﬁs‘rﬂeﬁr@ﬂ t gyto the fluid phase of mammal i an bl ood
[0053]t ]maﬁntrodnmmnsofahd ersdat mechtion, adrladventigt hatzaobeeb@lé&&t]ed on the
"Serum bi onol ecul es”, used. herein, refers
surfacp, S G OB S DSBS S B (GG PA A A novel antigens,
and an'tlgéﬂs%eprebiéﬁslﬁﬁﬁoﬁhﬁfed Ivshﬂﬁ' tIs@LQ: JrQan@lr e Ris. ABy way of example and

gl obul 1 n, a2-gl obulin, | obulin, and | obul i n.
not of S@fit@ﬁ@fb |ﬂeﬂﬁ® P@t&qme@clmﬁ@: B&Hé BiroMp GRS ¢ drapsfemi receptor,
t | '
o108 Bl BRI A B Sy RS NSO S Y o,

alpha-¥eyetard, J[AIM)E bkloﬁhaylt@wamzyﬂwrammjosylam alphmg nzrrhd)xy@nptidaeef e,

carbor Prta Ol ARt h e Rust R b & Nio) PR Co R bn Gl poceptor

beta, afhaTBh@gridngd pRistitin CaBE GhesSharmxpebd thé&Rtangedts afdsEuldry
enmbodi nents of the present invention, certain antigens
preferieg e e ahibaatcadear BRURENSART ace of the cancer stem

[0054]Cﬁllejth%d§jfo§ Qo%ﬁg aﬁ‘cﬂ')lﬁhlﬂm &S BarlcBCdiid %elk M%n@ﬂ% L9GRRN.

novel antigens, and antlgens not previously associ at ed
Preferwdtntﬁtlnqu seangibodiandiesctestagrinetehdss ani@enwaﬁxamﬁpla«acmptlbodles
tation ens

dlrecte%rlto sORs OP tfhese ant 1%6155 areétsg%llae h R foll%wm dlsc‘fosu @PC]_TZWO

Ious epito rans erri recep

2004/q00881 andviU$ 66/7833,04@ptpﬁmhcﬁlaﬂ§1bﬁdao[d§/ QESTNPPA- 709$))h62>46 (US 7,148,038,
al pha- V-

partlc%ﬁmfyoﬂtlgﬂéi,y P%éjﬁfﬂ, %%O6A tgagg%*g*ryfeaggora@gﬂ" ab %t 05/1 2’ 11 79 partlcularly
antibo§ L@@M@ ePTA 405 N%ﬁh&a{e@%&rr{ﬁétr'\ﬁ@%/(ﬁﬂﬁaﬁ%ﬁﬁﬂ Bhtibody

esnog 'ei n2, AD oncost at i rece
SPLI k?éFtAa60ﬂ|) FJM/IQ(H(HE @@3 PDHOSHRA. mﬂmﬂ%m gntib@bi I?ACAﬁe%TAﬁél 0),

carbox§ BB RES: MBS WBdeAPRSs ADLG RN X4l XID31, PTA-6516), ADAMO
(PCT WO 06/084075, particularly antibody KID24, PTA-5174), and oncostatin M receptor beta
(PCT WO 06/084092, particularly antibody LUCA38, PTA-6511). These antibodies are
particularly useful as cancer stem cell markers according to the teachings herein.

[0055] These antigens are desirable markers for use in identifying cancer stem cells generally,
discovering new cancer stem cells, or for identifying selected subsets of cancer stem cells, such

as those that are tissue-specific or developmental-stage specific. The present invention discloses
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preferred for use in the nethods of these inventions.
[ 0054] Methods for isolating and obtaining these
we 28091988 em cel | antigens are conmon. Pref er rBdI/US2008/051730
nmet hods use anti bodi es directed agai nst these
antigens. Exanples of antibodies directed to some of
these antigens are provided in the foll ow ng
di scl osures: B7H3 (PCT WD 2004/001381 and US
panels@qlalzr%"eng fde he%f%fe%b%iayed%g Eﬁrﬁ:@fjéfetﬁ Esy spe@ iR #893dabling a means
CD46 (US 7, 148,038, particularly antibody PA7,
for profifiag Sé'ldlﬁe)nd idmaifighehelr nteneedipesr GePCmanbe 88¢cttl fram @, population,

using AR LR B AR e OO R RIEC af some or all of
the steSPddll meﬁ’lféks a3bI93cd hEAMB, a(dCHr WR i kk4a ﬁath (pmrlkhs\uh ataklyers.
anti body PACA4, PTA-651Q car boxypept i CT \WO
Roum?@e%ef%%ﬁaﬂoaé% tyed & gfftfryﬂ%m@rf BEF&?“CRPB%@H SrRice 5’%@‘)" antigens
dlscloﬁ@"%@: %P@ﬂ_erm BELABAQT R unidas, toh fdet @t&ﬁﬂceﬁ@hﬁ%&@d‘ﬁn%@gﬁt” for a
, and oncostatin Mreceptor beta
paﬂlcﬂaltmsmgﬂzﬂ omgglcpléwkarly anti body LUCA38, PTA-651 1).
T i
[0056] 'Fl‘fae iy r's }BQX%‘( g?%&%c g%?tr ¢ n?altlit(qu {hét é‘f? gfeléélnt %gs %%éelﬁ)r g{lrrl]a.nt number
of can{:eﬁ) @&51 ce]llsl ése sahtl itgens. ﬁh@e das incilke somebkat of thoantigess idantified
cancer stem enerall dIS over i
above At b BN S e S g fan P ol 9 s e g A aught
herein kRS HafkoBf wlBBIEE (to SEBETAE) & noPMEINisdS ddRS81st Adnabfi®ues, tumor
ti ssue-specific or devel opnental -stage s ecific. The
tissuesp pedanghtef epllenMaph ofithseq wdigesaniePrssef omhethgermsal gad cancer stem
cells. gﬁfn@tal% rﬁ%ﬁ%n@cﬁp& ?&Elaﬁ\%doff%e & %fen%e?lmrféF hisclﬁ%%(ﬂefélr?, 'such as
thus ena 0

Ing a means r profiling cells an
B7H3 (deaytitopgsi).nl it eh@iecte@thamhe elarive peofilGaiflsslidraynobecseldermhed stem

Cdm‘%gﬁﬁ%ﬁﬁgnﬁﬁlat gkgg&gggggggﬁggﬁgyglngﬂgeogpe;one or

[0057jat hes@bntideBs St @b Gedfhl BRAKEKRg dhsakfasest RBs 8vd tinRl GMGata not
or in conbination with other known markers. Routine
showney perpparisar atd difereatiyl dinflingasaat WrReHermekuscsng kofortibodics

and thfé@l |alr§‘&lfr Jaﬂfe? sl%fn éelﬂ%n@g]t th¥ %fk%st(yaﬁ&:k Qt%ﬁlc!;en §ihe B‘RCPE 1903 was

permt collection of a unique, cancer stem cel
assessechatipgesagesflilmgdl pite ﬁtow lfeplrodamblélm ofoh¢ assay; |rg$a,l@arcm@ma cencer

stem celﬂlne gHbAﬁé Ps WQOOSGS]Sed EII'% passgvees 8 IE ?0 s%o tlﬂll%'o? Hle cell lines,

and coﬂbimlﬁrcaﬁﬁnmmfer Steﬁﬂdeﬂeinle @H@fﬂm%@'ds dlsddlﬂmbﬁlpaﬁhlﬁslﬁrental line
sets_include sone or all _.of the a %gths i dentifi

and a gigpg fom g §ingy r Eherpgfisendepfilsiaf o Ry PIgnepIoNaE iﬁ%&ifferem

the Bl@@&f‘i‘O@ ol $5 PP@WQQ2%@@fféf§ﬁthﬁglsthé Raltta 028k €4 Plohd&fRen profile was
markers will bind (to sone extent) to normal tissue

6% differemh cel | s, normal tissues, tumor tissues, or daughter

[0058]?113% l%ir%flo glgre%{ S(I:t &F an@&tsltﬁ%f 031 %51‘%61% ra?e s%ﬂ:tcteﬁl?o ?&EIHIZ@ tselec‘uon of

neer °s presen
cells withadebirdd aharaoferittios; ﬂ)ﬁﬂik&ﬂipl&ttmmlei prbﬁl&&ff daughedr@sied cells from

her _such_as B7H3 aII o) % 1 i.s. expect ed
metas TPl fetke hagpiseiy baLpisrRet e b 8RO DG Bt of
cancerSk@itells from tissues or primary cell culture.
[0059] Certain antigens will not be expressed on all cells of a tumor tissue yet will be present on
the cancer stem cells from that tumor; methods are commonly known in the field for

determining this kind of differential expression.

13



cells will differ fromthose derived from

hemat opoi etic cells. [0057] These antigens are al so
wais@Bop199or assessing the surface of cells ovePCT/UARMWO8/051730

In data not shown, a conparison and differenti al

bi ndi ng assay was perfornmed using a panel of

anti bodies and three pairs of cancer stemcell |ines:
the breast cancer stemcell |ine BRCAl 103 was
[0060]a§1§&§§tﬁ6*d53&150%§§ AGEH foluRd thbde LaRc SN E&pe[n@ig%' Rindarif s are
he assay; rectal carcinoma cancer stemcell Iine

usefHIRBIEQ withsother satlyasld fertidgndidsiag eancaiostem dellisgsuch as krdegtion using
of .t he l] lines ol orectal carcinoma
cell cu?ture metho eaSSGSS]inFnt 0% he%@ﬁgﬁ)r}a\q}ag gl,lse d to conmpare the
[0061]p"BllidSElbahc1hlaﬂh§epI&Fdﬂrea affigene alferdamatbﬂﬁ wctind eompgdienaniregated in a
rofile of the RECAO515 pl O vs, 3% different,
polyvefe Veseessy coppPgnaiopn t e%ﬂﬁf ORIt %ﬁanl%Cf 5“&%@69 He
compo@%%% fovéstidnl RBEmaRYL bIOBRHRERQHF iBcald@ s AR Hinkf Bh& R these cancer
[ 0058] di scl osed herein, sets of cancer stem cell
stem cpth ptigess areaiseful for taegpting thsprpewiicrer dagnewtic rapictids te del agncer stem
with desired characteristics; for exanple, the marker
profil e of daughter cells, cells from netastatic
[0062]d&qesistos thi@imvex&iohéndhlft&tisdia‘w@cdmeafstmsdhge'th dancaristem cell

morphElagy 47§ P PASTIGEOTS RIS BT O O - PACAS

KIDgﬁmD@nrhnamm(g@ggs w | not be expressed on all cells of
unor tissue yet will be present on the cancer stem
[0063]cBh1q apneqr e gedlp of thirolnyenien Riscdsoased taohsremeryank Aeipn fop antigens
that, whoft if {111 f
ot O DAL 1 Bh QB R AL BN L IRARLy A S PRI nd srowth
factorofFar hw&plc,ah@eﬁncenm cal-binding lagensly asfemred todrescimnel'ES7, directed

o un TR M7 e ot e R G R 18] R i

(CCLY) Wythdtestivaiahelsandoss&s SI¥RIdc119f BRMENES7V4aE ti antibody referred to
hol ogy. [0061] These part.icul ar| %&gr ef erred

herelﬂéﬁiﬁ@%‘héa%rb@ela@&mata|hévevfae ebilEy te grasyieneydoking padlaraye gnd

y
e

driving mrnqm igeovetht andn:anqer stamrpeHs of this lmweagmoBHOSId@ﬁhmhbﬁéaé@ldentlfy

cells.

stha e can antigens ..
growth gloﬁﬁlgté)fy gn 1,rbo that W?urlg BE 155cd th s‘[e%ndarlzi1 FOW w!h assa St Iggcordlng to the

teachuﬁgzloéthleﬁwélﬁloﬁlhaltﬁ)ameefalsﬁzﬂ agralﬁﬁ |ah1$gen£ @Q@éh]t oﬁﬂﬁ&ﬂhé‘er @ﬁ‘em cells of
th|S|nven|on|ncIude|s ated ncer %{emcells
this ingention predisetinc ik inFASIS [ erfrwaftl cigtipeslygratigin Uéates

cytoklﬁé D%ﬁ‘ﬁm Nt lhod 'V@ﬁet{ Eﬁcﬁrtolp 0l ass Bable fRlbe infRACMetice of this

| D24, and The cancer stemcells
anent@)ﬁlaﬁwwsﬂklmmnmltbmarare al so used to di scover and screen
for antigens

Isolation and maintenance of solid cancer stem cells.
[0064] In preferred embodiments, the human cancer stem cells of this invention are isolated from
solid human tumor tissue. The following methods are illustrative rather than limiting; other

commonly known methods are acceptable in the practice of this invention.
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that, when bound by |igand, nodul ate the production of

cyt oki nes such as angi ogenic and gromh factors. For
wezxasphmps t he cancer stem cell -bi ndi ng anti bodpCT/US2008/051730

referred to herein as TES7, directed to an isoform of

B7- H3, decreases the secretion of angiogenic factors

VEGF and M P-1 al pha (CCL3) by both stroma cells and

cancer stemcells. Both TES7 and the anti body referred

[0065]t 8 sBEd RhBarP@ndst Héde NavRP&EA pﬁ&%ﬂ@te bRFARY Salnl ?Pl@@) bickfably
to nodul ate cytoki ne pat hways and cytoki ne signaling.

severafriings. pFlwi Bfeman eentiinsntghotid mdébrgnwfmgah@en’@@hmsshm not limited
to gen%a{né/cma eCs%P?kﬁPel g ulrrrl(io\r;lél\élqeo n}ngn:(%)% 1 oe c Vﬁles of plro){fr%gtgzgl 1 mm,
susperiddé it difsy cigtionmmbdiapdht aisaiciatianhicdiads Bsal Ilﬁadla B\B[p.plledndn&:d with a
m ssed in standard | h assays. According,to, the
cell dlfsé‘éléﬂ%@%e%ffg Pidesvar veorvfﬁtdesaﬁmatma.g%wéﬂsber%?% g ludhsg; s pot
limite M EIVEASEQT AS@MsiPihdl dBa&aREispab e M pRdredissbOlhton agent is
Invention are used in cytokine assays to determne if

collageriec dinmaspuepyl af 2 apnciepfeniiondlent vall elow yardkd pratialidgwediating. of aclls
from ttrﬁ%gn% ?c{tﬁo?tn)ésugf ﬁ#r%f%@e@ goﬁ%ﬁﬂﬁ)n§yid‘}a We%ll{t_)% th!fllﬁﬁ}e ﬁ% PBS. The

nventi on are
use of amtyp51h sdlilGitor aryaisd randibddan de didsodatlidndnedsn cA prefemedd trypsin
nts

0064 ed .enbodi uman o
inhibiEE B B ITETST (S SR RaTTEBIT AP BI ot P pHiping
examp‘i@'oh@ity‘iblbﬁﬁﬁltﬁMBQBnJehﬁﬁib% of Sreisfi@k4omh.ng met hods are

lustrative rather than limting, other conmonly

[0066lkﬁlm/wllﬁelteh@@§afad é&n the dém%m@ nilehhat ﬁénﬁ abt flw:ferrmiutq miagvals, the
suspen:lsv}%;tlle ?e:)]i%lg e%lqo%sc% un'fb'%le cel a(lj%g(%gi 2‘ rmrzy%nlel ?c 1V1t%|15 stcr)]psp%g when the

ered
aggregaey arcal 0-20 ¢atls in sie MBS cl®yre @enﬁted )% amtrlfﬁgﬂioh@n&ndé}&ﬂ with basal

ant i ng age ssuch as, but not limted to . .
medl“@e%’i‘@&ﬁﬁ%‘?ﬁ’y &frt o8- HhFasperRptAst isrReyRd, ﬁ*@ tiffysdgEpsuspended in
basal th&i®m CHBe faRferRRARS @¥LIRRE @lsd. 1 ™M suspended in

di ssoci ation nmedia. The di ssociation nmedia is basal

[0067Ind aivide warjspl @frhaprl aepdit arhusedde keepdhe B of dreilighidag enengeshat
promo}f@sq ugxl%%g\e%}é%a%fsoﬁh ?&n%g &%41 QQISE%%&': 1?@@%69%@%§$ﬁlug% q
F12/DMjTN/IaI§ana§é()cdSgpaié:MRLperéfiﬁVlrrmdalohsmoeh ra¢dian (wmntslgma),
RenigRo FREGE BulbeRs Vo T S5 AP RmG P DY SephpiiiEme

(GIBC@) BRgshnaqwabe b MsilfRod PhgR EMRUFSH IV L Nh hadition ah$ o B¥basal
ight by volume in PBS. The use of a try

HUtrlefitrlilliﬁdEﬁ desribedyn Hamang Valisee (1939 Merht Bes. &%@b@mw @il Sato (1980)
Anal, Efz%%e% ol S%f&fmtﬂ? 5#%1&1{6&4&9&@1&%9982 F«gﬁéﬁﬁé{&n to Cell and

psi’h 1nhibito at’ 'a su
Tlssuedbﬂmm’lt Pleturo®resfsNaw ?n’oﬂc ¢a|nmiw|bn gsak dnmpbdme irmtaecetsykm bl media

e concentrati Oo/zg v/.v '?lﬂ% }:rﬁ The

may vt ot B S RRGE AR i Tl BT il Hafegge
pubhc@gﬁonfw@ez(msrmg@ze ntervals, the suspension are pipetted

oosen the cell aggregates. The enzymatic activity
[0068], gasgl{ 1@5@@1@ igpddded e, the culture dish and the tissue is incubated at 37°C i a
humidified atmosphere. In preferred embodiments that promote cancer stem cell survival and
growth, a variety of nutrients are added to supplement the basal media, thus creating a “nutrient
media”. Human cancer stem cell aggregates are placed in this media, and, in a preferred

embodiment, the CSCs migrate out of the cell aggregates into the media and anchor to the
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aggregates are 10-20 cells in size. The cells are
pel l eted by centrifugati on and washed with basa
wore@somoand pell eted by centrifugation. The supP€r/n810881051730
is renoved, the tissue is resuspended in basal nedium
then transferred to a culture dish. [0067] A w de
variety of basal nedia are used to keep the pH of the
liquid in a range that pronotes survival of human
culturS@h & &ﬁé}%lﬁ_gplﬁsh R WagerialNoThd Ijefﬁh!lﬂt '89 t}fé)?ﬁ‘iﬁpédet%sﬁég Gh{d8 not
F12/ DVEM ms FIO (Sigm), CVRL-1066, M ni nal
attach @cgghg ﬁtl]itla‘l: d'n;b o emahOVEN] (1@ gn@): megr) andigllbe(r8ingyral) by medium
chan bec delfkﬂg anl S Nbdlunl(DNENl Si gna) ,
g2 (B G BRr) ang Pcove' s Modified Eagle's
[0069]|\/E1ddnuﬂib( 1b1MEN):d elmbodig@dht, telR, froaniurddn ddnecrivald apgrbghtdsi pdarked in

nutrlerggn%laa 29 Sk begﬁ alﬂgg(f ‘?and @& lhI aC]Pe cérég%sgt%{% NEI shsiqyg9 %g%blish and
grow Qﬁon@ttﬂ@&heﬂceﬁ tyRR doR0fne h{n%an Rnfor. €181y !h@th[lﬁ‘lgﬂ @ﬁﬂc@lnstem

and Ti ssue Culture", Plenum Press, New York

cells will fors swibplentiplychurq popsiatien phealls peéthetorer bersaminginy eell types will
no lon{lhR Sl ulfis O i 81t BHOR aRP LIS RHADIR Whobid g geptication
and/or%ﬁﬁi‘waﬂ) Bﬂﬁﬁ&mlbﬁﬁ@&ell Basabndred] promios: thd dﬁdlvhlmnﬂigeowth of the
h ture dl? nd the tjssu is.hncubate at 37C

“ma‘h‘ii‘ﬁf‘iﬂs%eunb%e %F%%tﬁﬁé?@atelaﬁ“&%?‘é Y Bye@B a‘il?Pe‘hfthémtaHéif‘ncer stem
cells. PhO PR BatoARDE Bhimat &McERdm SMIMS ¥aphblBRE 1BEWDgro®th in culture and

vari ety of nutrients are added to suppl enent the basal

is capab&j@faﬁxtepw% potifgetionging grayth Wit seseficerce. Human cancer
[0070]3'1"}%% ranél i n%gl?eﬁ%%tﬂ{ 5 %B\Q%g{jtlésﬂe &lr'igt?eeém(;lgitu?eé? @e{l%,eﬂdsps,
plates, c;a@d ] thatg@c: eitfet escoatetior tdmedredh differaoht subshlajcs tNon- hmiting examples

ture . dish or t p i ed _anchor rial. Th
of subytgfdhte s HEnR St Blou SRR S P, P B, ritsoceffulose,
nylon,taR@ pElyteitdfi@ordétBflchy. BHRGHRI0 M thssiid @lutetohiatherEid broFoaideal to
will be renoved. by nedi um change after. a short tine in

the amoyptqfhgmag tygnor UfSUfE brigrdaced 0@@91 the gordiaerhe skiise @ftisagmay
deternﬁﬁ@ﬁg 'c&@&:tt siz& @f {8 tikdu@ ghlglﬁg?{)]ntglﬁ&%‘ % a%ﬁeblms@glwrﬁ‘gt%t ©% tumor tissue

l'aced in nutrient me attach to the culture o
placeddv@hn thedissuvecubureenaniomecse r'Whdnethe berhastugion tikspe essfiratpliacsd within

the tls%ue cuﬁg Vegl?lzlgist;he meﬁﬁlolg heﬁn:%aﬁﬁfccgeﬁ% eroevze flr‘aqr 1cf {3]' A[]s ﬁnﬁs migrate
out anfl awhy omuhstuaivr Itlaéule)pldaw éhepnglid atli EH’cbomfe nﬁﬁ&: bpagaa dnd mere turbid.

ot her contam nating cel| types w.ll l.onger, be
At theppit wlpre fhemedip s ltlghﬂv ﬂ}}rg idyngregud %Hlegﬁ\}? Pls?ﬁ%mhwswe culture

contaifk@% toSHPIBRIEH tHe rh%trfeﬁ’%l c'oﬁﬁﬁﬁegﬁ)yQHéj}lnﬁﬁanstﬁﬁ%f ¥éls b9fadding more fresh
contani natin types and will pronote thé survival

medivgd chnsmehm lumhterrmlmqsm 6é¢111@91ﬁ311§t0ém helalterngteycawherpthe media

becom%? Hl% ﬁt X Igallsaﬁg 51{ 20 #eﬂl ln%g% ret?&\%elﬁl ?‘{ Jr}]lg li]lss% cHH&%Qontfuners and
cer S [ation o uman cancer em

checkeﬁidbf &eli \Sahlh@afa)lr exajnflpll: ('Wl{:h ﬁrﬁfambgreQ;Mﬂnng.nTlsslietothereandtamers that

have been overrun with too many cells will begin to show decreased cell viability.

[0071] Continued culture of the human cancer stem cells generally involves transfer of the cells

to one or more new culture containers. Preferably, such transfer is done before the culture

container is overrun with cells (e.g., as demonstrated by reduced cell viability. The cells may be

transferred to other containers of a larger size (e.g., greater cubic volume) to accommodate the
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i s capabl e of extensive proliferation and growth
W t hout senescence. [0070] The human cancer stemcells
W@ 2008l0219¢g8 own i n tissue culture containers {e.BPCT/US2008/051730
flasks, plates, etc.) that are either uncoated or
coated with different substrates. Non-limting
exanpl es of substrates that nmay be used incl ude
fibronectin, lam nin, collagen, polylysine,
1ncrea§lh§ LR6& e l:é?l%e ’Alﬂaﬁla%ny RN 1P oy bt &t i OBy GRINYKDLRE tissue
hée size of the tissue culture containers is
culturmampmmm Wrﬂa rfresh)nltth@nt mndmﬂalsgkn%wm“submrmg”és Uethisehanger, a

s B oL DF BRI 05 G YT hEATEY SR

[0072]cRerh@anef sl Yrotn Sti@psvHeird mlltaenimnst pI@ferdbﬂmmfcomst}mé by enzymatlc
placed within the tiss I e, cant.ai ners.

treatmBpj e Actpeliy oflsdEaR e SuRRoegy Eﬁﬂs@&aﬂmw ﬁulf%cqqt@g% andlor the

substr&d ifddr(8 o C BBEALART, faymlﬁliﬂeetg? dirfa inSredROeiad Eibddi@at, ddenzyme such
overal | ‘turbidity IT's mgrate out and away from

as collpgamagadipnase 1sslgﬁfbln;ﬁm@éf§gtlvetaﬁ@un’et@|dassmmtle hp@en pancarpitem cells from

b I
the 51d|9:§ g‘ﬂiﬂg H?s)q}g { ﬁﬁ?{L? ggéfg Argef é%ElVé QIS 1qu 5gatt lélé@tegb%}nt II?)QA) 'H?oqle ?heferably

fror e NUtTT ent aced |
at least al®atEocaldimose poderblsy aelesst bbout GﬂP/eml]Eagertab@dISMSe ibg N’b]$1me After

cons the h t r.cells by adding nore fres
detachRAP Ol PR e a S TR Lo R Yo N TheGRa s b gyeched
away With b B&abht&hNAticBly 0B antrihem s iidclDRANIRS, bid Me@elldare placed
smal | amount of cells may be renoved fromthe tissue

in newcqulpigr@nEggEal Wep sutsinet re¢tis lpedernbly teenytrignt gisida) diselospherein.

The mﬁﬁéﬂ%e@ha é%ltuﬁ:lﬁd'ey &ch%é{&s Scth@l:&h d;r h%tsﬂg f(ﬁfﬁldtulf' 1@ nutrient
containers t ave been overru t oo many cell's

mediawplimiZoé gorrfetabstehiprw gdeitorealeot theisdmevtusalhn drigiy as thOGUrhpn cancer

) qgntinued culture of the human cancer stemcells

Ste Cheheral 1y invol ves transfer of the cells to one or

[0073]”D1§defr¢’tﬁl‘éh@tdﬂfwdﬁlg(1ﬁﬁ{aalcﬁﬁifes stefir Rfleisalppshdesmhihé FabSirRkrient
done before the culture container is overrun with

metab@léspr} of t{l% cedls and thepdabg e of g)p@édqsl}holr@algp@@a geowth factors. The higher
rate of\ﬂuﬁ“@n't {n%béboﬂ_sjﬁ? tl%e[h&% ffgaﬁerp ehd LBOREANE B8 £dd0 C%tnpl%[ly, media acidity

containers of ‘a larger size {e.g., greater cubic
will lnvmh@rm)celdmat@b@mdmeetsurhélﬁrmmdeeas‘ionrg: rmmmmmmedfa (eel, REMI-1640,
nt
oM REERT e Nenlal iR TR e B b SRR
changeﬂi&ﬂloﬁl whah Sheksrnsmchlic. "ISubient rhadid ¢x@ then Beradidbd ® brmgneidity of the
tantially pu popu %@8 n of human cancer_stem

eXlstm@émfgﬂs oah BTN BEARUE SO0 72 eloviffernatively.

a smalPhorfih bﬁthfa AN Aay bSSHBvEHrbH TR SR AlIRES co'nﬁm{& @ﬁ@ﬁs@&lsé’d for
acconpl i shed by ‘enzymatic treatnment to detach

cell viglalitystof pmmplhemﬁutﬁm@éw(@)sta@ﬂng hi thyl muti¢ng rrtedg@@ebeen metabolized,
n§ ner el t e (:

cell Vl%bq‘[)t&%lgg)% %n lgss %% eSt% é) Q ﬁrgq%gg%oq{fged%etgat i$ %[%fe’rable for
promoan@ ddiso.ital aﬁd’lglewﬂydﬂfﬁlmhaﬁt&r stoml cagemasmmdf@@a&*medmedlum is
in ef fective anount to. dissocj.ate hu ncer
sbout G B ST IS B8 R SHBSIRCalia! S TP e
growtf\h @fthRGitH6atr #MBBicel S at | east about 10% nore

preferably at |east about 1% and nost preferably at

| east about 0.1% col | agenase-di spase by vol une. After
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detachnment of cells fromthe surface(s) of the tissue
culture container, the enzyne is washed away with a
whawalooresli a, preferably the nutrient nedi a di BCT/OS®d8/051730

herein, and the cells are placed in new culture

containers with a nutrient nedia, preferably the

nutrient nedia disclosed herein. The nutrient nedia

can include growth factors and conpounds that are
HumahQ§6rdefhl (Afcillbinhistéth Mg {@reryi m zed for fetal

stenmprogenitor cells of the sane tissue origin as the
[0074]hﬂwamn eQinI@etlal srapnesty. cellmé' B@]olaTdﬂefrCfm éupm@m @qlomf:tal carcinoma

tissue. 8 ce tﬂ?t 1rs]su%6}sn clg erneét e{rrllcg(? a 1%soc1ate 1s 'i]a e? hn a co%orectal
r ent ne Ismo e ce n

carcinsrha Elieinl cTeLl sﬁ)@‘talhllﬁg nadidedmbdis smhds C3ad aQﬁ\OW to gr@et OhSnutrient

The hi r at ent metabolis t he nore
media gy aeauf@ﬁle%e medjoy téat ﬁréccilbdeﬁ BuEND SRz K Shg groWHeipropagation
of hun@@&l @idr¥ctMichicidoRGalsRAS E&1RS A%Eﬁeﬁe@?ﬁlﬁ&ﬁﬁlbﬁﬁsw 1r2'/I§ME§\/I (40:50)
the nmedia. Sonme nutrient nmedia (e RPM

basal mpginn. ExEnpleeetsupplemantal thpwi&,@nkuﬁ@ |bvén<ml@yteﬂﬁ@tnsuhn
| | t [

S S N B

phospmtl&ldo mirer hytgommmnt yandfl- tdi dophel (sttamige i diea pnafemned

at. wi |l ain life and rormt of
embodiRete o FAltipd tapats ayrients arl i BT On Han TSP
carcin&RY st deBRBWAM] ﬁrfd')gfb\&fﬂle dt 1a§uBo®Ulotngl 8l 8QNinAinD Bbt ABJ than
assessed for cell viabilit for exanple, with trypan

about hmgdmkinailin, mgre preforably shout | bywe/minisghbn; aleagebeut | ng/ml transferrin

t d [ | bid it
and o] FioRPBigh £ iy b0 i bl PERBRPu i B o
least ab@lt 5BO 9gmleme1tnm gFHTH EMRr (ROE) SO o thaK BRI /R ING R 'more
stem ce In serumf{ee defined nmediumis about tw ce

preferablyd ak/mlFKE; uleai 1 Hhc b sebnam e nog msfre thian 4x | Qwé\ié Aelprpm, more
prefer%) e)ﬁ2 %ng 9 1u1lno%g?as? [ Oglﬁﬁgdgﬁ}ﬁréﬁlg}l%%a&ﬁgﬁg&)re than 1x107'°

escence. orectal
M T3, (REA) By 4};1 (HANETB; @olcastdet @M caanslamine aatl @m melel1s10™*M
cthang { e'gé:,tsrﬁclgg}pe ;‘tﬁ? {P§E(ﬂ§%rég1%&|)lglrgﬁ%gg llgﬁs‘h&gbgmotsf)hso%&gholamine
and ndAhBsOGhAY eth*M bhds%hcwﬂ?a%ﬁrﬂlﬁb ﬁlo%glb@fe@md@lxlfbﬂ\@i noma
stem cell sust ai ni ng,nutrient nedia an t he CSCs

phosplagetheneldmins; girlewt 1x1e ' Mupeiosprtisprsding npsmareghin h0eM
hydroc%?t?s%h% ggretfé}%l llgfd %eeﬁ 1Nt lrdOﬁg/%‘ﬁ Vﬁ%t gﬁ ZII?CFHJ’[ Aord ﬁl@ln 100

pr opa ation © urran or ec car ci nona
lg/ml Sttamncmlrﬂlc&e pAf@algf enigadl wrhoe Enmemitibiesie sncﬂ?aﬂa(ﬂﬁrﬁﬁ{‘gal agents, such

0: 50) bha al di um Exanpl es of sup
as gen Yrcmeﬁ%rgm e PR stogpfemyein mayrAliocks %dée@l fﬁgﬁq ‘inﬁdlum but it is

ferfell ARS LRI dttbs/aRRIUESI 95O 1A RABFing 8RlGRLILE fcul
pre ert riiodot r11ytr OI’?I ne %!rg?émet h%oaam ne, e e ges of culture (e.g:.

the firgde pert)hanol ami ne, hydrocortisone, and | -tocopher ol

(i t n A ?‘tg)p , Ilo

[0075]a¥ﬁe (%m %fl@ r%r%)\lvg agctl ga(sgirg%d % Qve?r gfL Jﬁﬂﬂ{e Ve%st%?s tflao.[ are Wel'ﬂgnown in
the artc & @efeetdbmbodiment is that the human colorectal carcinoma stem cells are cultured
in culture dishes that have been coated with a substrate. There are a variety of culture substrates
that arec known in the art. Examples of such substrates include, but are not limited to, collagen,

fibronectin, laminin, vitronectin, Matrigel and etc. A particularly preferred embodiment is that
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carci noma stemcell survival and growth: at |east
about 10 ng/m insulin and not nore than about 1 ny/ni
WO ea@alopr8 nor e preferably about 10 ng/ m i nsul PET/US1008/051730

| east about 1 ng/m transferrin and not nore than
about 100 ng/m transferrin, nore preferably about 10
mg/ M transferrin; at |east about 500 pg/m epidernal
grow h factor (EGF) and not nore than 5 ng/m EGF,

the hufﬁgﬁ BolBFcRfaBERGLhYm= B8 15 Hgrowd aIl §§ag3:d($19:ul@&é dished coated with
sel enium and not nore than 1x1 M sel enium nore

cither fbwhegtimyiryar®ingx1 0 8M sel eni um at | east | xI O 14M
tiiodothyronine (T3) and not nore than 1x1 0 10 M T3,
nore preferably IxIO 12M T3; at |east |xI O 8M

Humaat Reveall Garcinemarsiemd eIRGRECIAS) O 4M et hanol am ne, rmr e

eferab 1x1 0O 6M et anol am n at |l east 1x1 8M
l0076lpﬁ6@%@é SHEPYRP pEML5HS HEiSose r?fﬁilﬁmf&i“&i‘ Wﬂoma tissue.

Once RPAFRNIRERAOLAINGincBPERI REBEBIabk ié phacdd th H#Mctal carcinoma stem
phosphoet hanol am ne; at | east | xI 01 1M hydrocorti sone

cell-sugiainingnutrignt ecdieand (tha €S Gpanpitied do £ravs oFhe, nugisngmedia is a suitable

s 5L SGERLbBy rhe SRPRED SPLD 00

carcinofg4 pemwdetla i mrdferre%fﬂtﬂlﬂaidﬁhem usas @71 2(DNBM B0rsgpbasalgeatism.

ent C|n [in [ or tre
Examilgy oty BE A TGt g R A BB H B e % TR S o
selenidrR a3 @!PlhhdlhrﬁfnleCﬁfo@ﬁﬁdei‘hﬁﬂcﬂ&hm@ﬂ@ﬁﬁ&oﬁ&bﬁe Readfdeand porcine
during the initial stages of culture (e.g., the first
pituitagy ¢xdragt @RE %) In 4 yefegpd qrﬁ‘@o(g@plptsthg é@ilod@ngﬂlgwpt%@@utrlents are used
Syt
o o BESRARA S LS ISR RS S8y gl
insulirandaint sotothacit@ut € atgdhhiasding tvera @efeldblyasbeut L) fg/md thsiikin; at least
culture dishes that have been coated with a substrate.

about yHgimyl tgpgfeninandingt gotsrthan about H0Jigyet rapsésrip.fagre grederably about
10 ug@?r‘ﬁ@sf&?m {}q?a%{ &bougﬁm/%ﬁ &erf?lgf:é}]gi%)gp BLOAIERSE { )aﬂ& lngldlgc)re than

te a en ronec

5 ug/mhlEGH infore Yicfdrh1L 6 tnigfal BGIE; fak @a&,t jane st Glenfuri aﬁd h&lﬂl(ﬁé théan 1x10°
preferred enbodi ment s t hat t he human col or ect al

‘M Selé%iﬂ’élr MOFRPTSICERNCRPT O AR @t s [ Gndl iadethyering AT hand gpmore

than 191 @hﬁldf§ %?&eﬂrﬁmy & forets "fj Pl 1‘35‘5@ q;d(ﬂgl\@ Ethh AR and not more
uman Rectal  Carcinoma Stem Cel (RECAs) [0076] Human

1x10° P\/écthaiolmnclrrmmres%r@biy celld Oamthaslolaatl@qj af keaatl hL0Tav
tissue is

carci
pho sph(i ee 1o n%Iamlne an anﬂﬁst}?jan le?zlg/][epehg ’Spq}OF AN0 lalcl)timng eyoe H)referably 1x10°

I SSO
‘M pho@bb@harofintihé)@rRastieny tet hyc&@kfottaﬁoﬁd} agl I[Uﬂtm’dreflhhn e a1
and the CSCs permtted to gr OW. Blggﬂiﬁt”em nedia is

hydrocoriasone.aptre PrrAcably ket Miadiat a1y Yipig i d not more than
100 ugﬂﬁ 'vf{%rﬁﬁ% f1re ﬁ%ﬁer&ﬁ? g{rﬁlgqtaﬁﬁlpﬁagat i on of hunan

ectal carcino stem A preferred enbodi nent
[0077Juethsr EDRADNENKY 158 bjddod sathe n&iniﬂemlrme(&a(mmbmsteohe growth and

survivslﬁ(g ?}lpglﬁm’r? ?e(tc?ag ﬁ%?]télgnlpg E{eﬁﬁ‘(@d guc% grc?w%h fgctors chn 1ncFu%e but not be
limited to, pituitary extract from animal pituitary. There are many animal pituitary extracts that
arc known in the art. Examples of preferable pituitary extracts include, but are not limited to
human pituitary extract (HPE), bovine pituitary extract (BPE) and porcine pituitary extract
(PPE). Preparation of pituitary extracts is well known in the art and can be suitable for the

isolation and growth of the human cancer stem cells of this invention.
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sel enium T3, ethanol am ne, phosphoet hanol am ne,
hydrocorti sone, vitamn E and porcine pituitary
weasaetof PPE). I n a preferred enbodi nent, thePCT/US2008/051730
foll owi ng amounts of nutrients are used to pronote
human rectal carcinoma stemcell survival and growt h:
at |l east about 10 ng/m insulin and not nore than
about 1 ng/m insulin, nore preferably about 10 ng/ n
[0078])1 ORUbicRratid mk&B8 be %Qﬁé‘ﬁltl(;ﬂ IHordind gigmaf et iR !ﬁjde's‘ %n% 100
more than about 10 transferrin, nore preferab '
grams gbpercing ®>1tm§>lrr¢|s an¢ aidsﬁ&?iﬂi mt 0.53MINsgd ¢ Th@mmltasoaldﬁ@d(}hmlxture is
I rowt h factor ot _nor
pulsed GR Fnﬁ llgégoo% r(r)ceessporr ael (e)lllpé%F)F CEl)nes e}n%‘tﬂ ’reed 1n|ttheegf§?(? Pr)?lcfésor for
approﬁﬁhMegel Oedti usiil the degizt cﬁﬁxﬁﬁeﬂcly amach)eiz@d 6Meselx@uit isnthemarsferred to
preferably 2.5xl O 8M | east. Ix
a beakgs ‘?"(Sic?&frﬁ?/ PBA; m?@nf(“ﬁﬁlrrahﬁr B oHBRE Y PR MY e Riygre is then
transferi%ﬁer‘ntg EISI‘QPIIIEMC fubk Qlci-ngtrTﬁge(ﬁﬁ)r heastuddk (1)8 @M) rpm at 4°C. Decant
et anol am ne and not nore 1X10 M et hanol am ne, nore
the suppmedter atd yentxthife Meembt‘anmirmm 2(2000apml fea;éj Hﬂmﬁ!ﬂi ab4°C. Filter the
hoet hanol an ne a not nore than

ph
Supernawggfg%b ﬁé)r&mnaﬁ%t?fénd ﬁl%ﬁnéhfﬁfl@? aP4BIn E&q@nmﬁnaﬂy through a 0.22
um £l Ofﬂ@&’o%*cé}ﬁ‘&% f‘al %tte}'lﬁﬁﬂéfr ﬁﬁﬁl%n”ée'a%{%hﬁﬁl% hélﬁg R&ndard

and not nore t ocortisone,
methogiy lefosmaiblthe drk MeMab@n dleqiroﬂemaﬁ)hcehﬁﬁm@*l sﬁoul\dl Healpplm)xh_nadﬂyl

15/ o PP TS paeRd pitre P e B g 6 tnti

neede@dded to the nutrient nedia to pronote the grovvth and
survi val of hunman rectal carcinoma stemcells.

[0079]gPas g PREEN YL prashprepdied idbe alnye- dﬁmﬂb%meth@fitc@ubft aﬂded to the
nutrlerﬁ'rﬁéﬂl'lgt%rp}lorﬁa(t% E}?CCSHII‘\)‘&E@ g}l&l o(Wﬂ oipt'h%;] Hﬁﬁl@l{ Yecta gh%lﬁorﬂﬁ ?tem cells of
animal pituitary ex racts that are nomn
this inegrition Exaaiyd eﬁﬁredfemﬂ’)bdﬂhﬁhﬁb{ lean 7 gl t it rpyoteix tof BBE/Snl of nutrlent media
i nclu not n1te to. human pituit
and not o gl? n{¢ m%éatgl Bevi nrﬂaf P,:S’F(fa apricak medias mpiSmEy cihly-
approﬁfﬁﬁﬁ:lyn% 'tBtlzﬂ ﬁr@{e}ﬁ @Pﬁﬁ%t ?i(rF E’I’r:e)n't nP Hﬁgﬁﬁcﬁfeﬂ @8k tﬂé survival and
tuitary extracts is well known in the art and can be
gnwﬂsmﬂhabmnmfmbmthemn®nhatmanﬂaﬂﬁhgnmmmhomf t he human
er ste ! vent on 078] ..One .
[00801 fgl?t R r%{‘”ﬁ gﬁn%aﬁ a%finésp %‘% taf éﬁm%’i‘ly‘%%rpc?f“sﬁ&%i Ao glygptomycin
may aEéﬁbE addeditd tHe uskRiSuni Hun 1s11§l@feg{e@ﬂﬁt aftibdaice/amefungal agents only be
tuitaries and addi ng 250 m 15M NaCl . The
added &Pltnaﬂ the injtia f e L] cuiﬂls@t(age thesflr&a ©edlayn- a chilled food

[0081]pf}9§<%§1§ Ofn B SOWRLEAI Plsscll i ® §a1?e@}doit Jﬁ@tﬁreq}éss%%qhétrhré WEll known in
food processor for approxi mately 10 or unti |

the artd dspretsered ombo & menicly thas thadibinew exttal Wtelnmnmstmecqlls ateh@ttured in

culture @1s nes’sfth(:“art g“vde 1ge%)n goa e r nt@‘gg’tel rl"flff‘erg aPenaTﬁarl r}/]gor}%u ture. substrates
or appr oxi

that art hﬁ@wﬁ fnahs her Aqﬁrticlnta@ly@mefamm @fddahent ishet tamﬂuman rectal
.centrifuged for 45 mnutes at 18,000 rp mgt 4C. Dec

carcinpipa, stemreH are gFWiRHY RasHErd erghiurddshed saptrd vihe ﬁbarpnectm laminin

or a mAQuP @O fibRALI A and i pUt €s at 4C. Filter the
supernatant through a 0.8mmfilter and then through a

0.45 mmfilter and finally through a 0.22

Human Lung Carcinoma Stem Cells
[0082] Human lung carcinoma stem cells are isolated from human lung carcinoma tissue. Once

the tumor tissue is cleaned, minced and dissociated, the tissue is placed in a lung carcinoma stem
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mmfilter. The concentration of total proteins/m of
PPE can be determ ned using standard net hods known in
wo b@sapstoos Pr ef erabl y, the protein concentrati oPCEHOS20081051730

be approxi mately 15nmg/ m of PPE. The resulting porcine

pituitary extract can be aliquoted and frozen until

needed. [0079] Porcine pituitary extract prepared in

t he above-descri bed nmet hod can be added to the
cell-sﬁﬁtrﬁﬁgerﬂftrlaﬁ it Ad REOOBE Lark BBoWA t6io¥&. @H@nﬁﬁ%ﬁkd@ils a

human rectal carcinoma stem ce% hi's

sultabhe rba@fh tiedi. thatincdudss efteicnte dpenizod foreint gro‘ath ar@ampaszy)n of human

lung c%rﬁlnom? Rf¢ ?Iit: ellln gf reptl[3 rere%r1 erB fdﬁ%@t[}(}i en]$12 m@%{@%%sgm%&um

Exampiwﬁspplﬁéﬁéﬂlﬂ| utricappncyddybtiedoy likhed td @iwein, ﬁﬁm'stfe&hﬂ BGF,
[ d for the survi

. PPE/ of nutrient ne add and
Selenlﬁ?gﬂﬂ%ownetm@ﬂﬁw%wﬁgfé@%m To AP Bml% et i amounts
of nutrfidHtSark YRS Eﬁﬁnoté ROR AR ErBInBInh GteANMIQUNAM bAMDGRkh: at least

agents, such as gentanycin, penicillin, and/or
about &4 nypﬂ owylin mdmey neirsthat ebcamdelcg/mblmﬁim medé preferdily abaut 10 pg/ml

insaling g Bl et Rl ot Siofgnen SR Lo QRN aertin more
preferimﬁa‘ttdu'f $8 ug/nll FrarsiO@NS Yt 1edsPARH] 5@1&/&%&1&&&1@&@%{3&@%@ (EGF)

and passaged in a variety of culture vessels that are
and ncWﬁiolre mammgrml R raort proforpble fSergrraldE @Fibo diantebbut 110 1M selenium

man r taI carci noma st cell s cultured in
and nog m%ﬁﬂé éﬁlsﬂhé@ SEIEUYM RS pa%fewﬁgo?awa M Stef?n% (784 £t lgpst 7ug total

proteuk!)]ielﬁ%/ﬁﬁ fnPnof "ﬁ{drg{h)én 9 qgljaf 5% nsérfqﬁiEr@J %’?béé Eﬁg %ﬂﬁg %Lg total

nown In the art patIC ar pre erre
protein sof PRBEtmIt hetllhumrazrndr/ceahamngzaragem@rmc}ms@entraeﬂybm méillin, and/or

oo BRI RBS SR, AR or i Olaetb 6P e habl i o
agentsl oAl B diided iy the! Hﬁha@@ﬂ'a?ésﬂﬁ@ﬁlnﬁ% €. Calk Ifigst PR 8 2hydhunan

| ung carci noma stemcells are isol ated from human | ungn )
[0083lc“ébecqeﬁéﬁ@ bq Zawe andperscHdn ¢ UHLY off Qe viegsel thaimegrvell known in

the arthnﬁ%f%n%ﬁ] gmﬁbcﬁﬁl%ﬁti 1§Hﬁgthethlﬂﬁlaﬁ | l%:%rcllrﬁ)npal s@(ﬁ]@ gellsrllréac%t'ﬁ% in

carci noma stentell-sustaining nutrient Ia and
culturdGBgses dlrag hald lowe dodtal gitlowsubbirate niiherc erta yrediyeoficgltare substrates

that arp Kpd Bl B e S R b SRk 10 R BRb T Siflagen.

fibron&dti@Mag@iih SvitréhctieNastrigel aadbed Iﬂfﬁﬁltlcﬂﬁ@spr%%m%dlment is that
(50;50) basal nedium Exanples of suppl epent
the huppgp Ilqngﬁfaglqom slﬁd]écellig@fe gfeyvmapﬁp%é%gefl@n cHiWE |d}§hed coated with
fibronddi@nsferrin, EG- selenium and porcine pituitary
extract (PPE) . In a preferred enbodi nent, the
foll owi ng amounts of nutrients are used to pronote

Humalntimacre 1cQ:£ar?'1618 er‘{?mséecip cell survival and growth: at

eas imsulin and not nore than about 1
[0084]Mghiithn paigtdatie caraiﬁfnﬁa pcarf e@tlgble)iscddedifrorhQuigh Fhncreatic carcinoma

tissue. Once the tumor tissue is cleaned, minced and dissociated, it is placed in a pancreatic
carcinoma stem cell-sustaining nutrient media and the CSCs are permitted to grow. The nutrient
media is a suitable basal media that includes nutrients optimized for the growth and propagation
of human pancreatic carcinoma stem cells. A preferred embodiment uses F12/DMEM (50:50)
basal medium. Examples of supplemental nutrients include, but not limited to insulin,

transferrin, EGF, selenium, T3, ethanolamine, phosphocthanolamine, hydrocortisone,
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insulin; at least about 1 ng/m transferrin and not
nore than about 100 ng/m transferrin, nore preferably
w@b@ao®es ng/ m transferrin; at |east about 50BCPYS2008/051730

epi dermal grow h factor (EGF) and not nore than 5

ng/m EGF, nore preferably 5 ng/m EGF, at |east about

1x10 M sel enium and not nore than | xl O 6M sel eni um

nore preferably 2.5xI O 8M sel enium and at |east 7ngy
progest @b, f(ﬁgl&thﬁ' i rQuliRRE FhroRid. BP4 pitRiRdRADiARE, HRE Bllowing

protéin of PPE/M, nore preferag 'y 75 ng total protein
amoung{ ofpfoE amks, arAnscidisd ptm@tahdnmpaanlteammganora@@nms;eﬂ swglyal and
growthasatq aﬁ)ngf: d]dn%h% inﬁu H 2|1n1§l not rarllr(])ge/ 3 '?%gllnlguelgla ﬁgl)

prefergbly hBBuDM) g 8/mdiddufibing dastaBent ISuomi Maﬁlﬁerﬁd dﬁdjn&uﬁd}re ¢hahhBout 100
initial stages of culture (e.g., the first 2 to

e/l gESgyin 0BT IPEl oS Od@vﬁmb@a@f%m Birsiphoage i cgidermal
f t
ot BE TGPy LB TR R . R B B B

1x10° lmrseneﬂmﬁfpanatr@mn@ﬁd thsn By 19 WU dldhieal, hére Griférdble 2c5x$tré131 selenium;
have been coated with a subst r at g. There are

at 1%59 bzifloetl‘gl tiagdoghipreine(13) pad pofinease thaad X B eMchbiere ﬁretf%bly Ix10r
M T?ratt 1caE @M tRhoBHGR U etk 1H™el elﬂgﬁolamﬁ{e Hofe ﬂgferably

I'imted to, collagen, fibronectin, |amnin,
1x10°M ethanvdating,at mstrllxg@FMaxhdSPélpcthalmlmnt amxlﬂhcamcye than 1x10*M
phospl?c{e?h eéllél{nfld enb & er W:‘%)l %hogpgh cq ra]m% arpi'l B?Zétq € Lxrlgn%

hydro@@@doad amd #d1 n{dr@ﬂﬁﬂ egtd m h&lﬂm&m%@ cmexatpr@feﬁalycllxmoﬁlﬂ at least
Stem Cel | s g0084 Hu n papcreati c carci nomg saiiem
Ix10 cl‘émr%geéﬁe@np BY g Barert %XHQn%Prﬁ%ﬁ%@f%ﬂgt mercgar iRl 10°M

pro gesttér§1§eu Gt lef3 Gf@nM qgrsf{dﬂﬁocfut Eb ﬁﬁ)'ﬂ@th'aﬁ' 1 C}ﬁ\g@&gkolﬁ@ oS Or@ﬁfgpably about

I ssocl at ed I's placed 1n a pan atic carcl
5uM ﬂerMmGdt Ileaswls)bm ]mareglthHR&) it lﬁtﬁldb& thzrmll oh®1 KeSégiliar end more
rmtted to gro The nutrient ned is a suitable

prefer% é13n%laqr%guﬂlﬁa%nd| 3 925t 08 ngivpl raipr:mmgl ‘amnp Mg thap §P0 pganl

o 0, P RER0E1,0 F BATARERELEEH PREL R o

gentanfyafi, poicidlas ahd/mesitepnsm}zlﬁxﬂnﬂ} &so of akzlup pl therertalm, but it is preferred
d.to insulin,

that anlnr)tg)rrt'llgss/ gl%:, ffpll?,gra]l l Ude ulég,f?dﬁ%ﬁl ldl!‘ft\[t;inlgt E? el Pfgﬁ?sﬁé culture (e.g., the first 2

to 5 da?@psphoet hanol ani ne hydr ocorti sone, progest erone,
skolin, heregulin and aprotinin. In a preferred
[0085]e Rsorsilirean be grhwn pad paswiasg imerbarints ofsultuts vepsshttBatarewell known in

the artu%e@refeﬁeg b gR&lﬁleH‘H t ?Qrfﬁfnﬁﬁbh cr&@it %éﬂagﬂﬁwa%{em&@a{e cultured

val r owt at |'east "about
in cultaredlisho$ thaoheaye ibhancoabdu*hth]a smbétrdte [ T\lsalné arﬂ A vapetg of culture substrates

o Bt ad o st BR bR Pinlofie Paogh Rire

carcinbh@BSekll$ fre gmrﬁarw&ﬁﬁ%@@&yc@ﬁ@dﬂlsﬂe@ cBBEdWith fibronectin. The
transferrin; at |east about 500 pg/m ep| der mal growth

humary @@p]@ptl({ q:_a@:glorazh demeell gplfcs qgarke 5nq~mtp deity Thegpyudture medium can
be collRERH & &B{)%m@nﬂgé RitriE e of s%ﬁ&:tquent cultures. In a preferred

embodiment, the culture medium of human pancreatic carcinoma stem cells are collected every
third day and filtered with a 0.22 um filter. This conditioned media can be added to subsequent
culture at a concentration of at least 1% (vol/vol) but no more than 80% (vol/vol) and more

preferably, 20% vol/vol.
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1x10 M sel enium and not nore than 1x10 M sel eni um
nore preferably 2.5x10 M selenium at |east 1x10 M
w0 20086et9b8/r oni ne (T3) and not nore than 1x10 MABUSI008/€51730
preferably 1x10 M T3; at |east 1x10 M et hanol am ne and
not nore 1x10 M et hanol am ne, nore preferably 1x10 M
et hanol am ne; at |east 1x10 M phosphoet hanol am ne and
not nore than 1x10 M phospho et hanol anm ne, nore
[0086]%%% AblcYeatx LQcNbRR QS RhRAL hﬁ‘ﬁ%ﬁﬁél&? hk@Eoleﬁ@ss&qtﬂﬁﬁ 301 Miays of
rocortisone and not nore tha
initial hé@n@@mtﬂlmméhelmbhbe prlediey withl Sprela;i ﬁ@lom tlmnorleﬂa‘sdmg gtromal-like
cells. %? fel I%a(r?ns taglgzrg nf c pa%éligtgwngg gCél}elSanaS]S'E)l( ]é an%i Qlllbgglgﬁﬁ%?ﬁlﬁiekﬂled artisan
can defedimirkaf the hbubin pancraatie stchadellb Mdbdéﬁdublduhum[@ ri@ a preferred
refera about 5 mM forskolin;
embocﬁ@@&g@? H%e%cre&uf CHBINAPP StcfHegHs i@@ﬂvﬁ“ﬁ é’Pl%%M Phicasthg days
after tﬁ&?ﬁlapﬁlﬁﬁ@ Al N6 thord MMn®r RgVA f[heﬁﬂﬁllaﬁﬁlaﬂu?gaﬁfor eferably 21-24

ng/m aprotinin but no nore than O ng/ m aprotinin,
days afiertheririteal prasingr Bhicy spiscwring t@jrmqnmancre%mqamlmacstem cells,
they ¢ e sglf:)flﬁ{ﬁ%écf %?T! at QQ%ﬁ bﬁHgohtﬁglt% m%lsa%a ggy ga!tlg 62118% morg %referably at
al3 rhﬂlt&omcﬂilbmmbctbutoatdd dlﬁep rA]SIetlnmd:ah babmitted from the culture when no
antihiotics/antifungal. agents only add d during the
furthef by At SR oCReR figReing Bregehes PRETT PN BO 5
days). [0085] The cells can be grown and passaged in a
varletY of culture vessels that are well known in the

HumagyMerkel Gel Careingmea piesaiGeliat i s that the human
[0087]5%{;14\151?%6 dl&s E@H &&ﬂgﬁ&&ﬁ%ﬁ@&k FofH&l dﬁ%h%lﬁr%%gl\/ie el cell carcinoma

ture es t ave been coate a substrate.
tissue. TABeethatuma tivarciietlyamstl, muctdarel Bssbeibtedties pldvad inar Blerkel cell

carcin i S eS0Tyt iRk pabih £'Sed B M Rid o growe The nutrient

mediad ©siGtablemasi thePRIBAFRIARB nGiik At bPtiEliz8 &5 thO@bRth aﬁddtﬂﬂopagatlon
fibronectin. The hunan ]gancr eatic carcinoma stem

of hungay Nlgrkelccl sarcmemastin efllsd Aderfeyred yrbodientises lﬁle?élPMEM (50:50)
basal ﬁ@(g ule E%‘ch{)l%é:f)t ¥ ipf)lgm%ﬁ'tgpﬂlﬁff@rﬁg inkh8e %{ ﬁétQﬁlﬁlteﬁqg in@wﬁﬁl{,

sequent cu I'n a preferred enbodi nent, '
transfepn,thfsis setenionml 3f ctirmaimina pbosphodthanoknang bydro sdréimane, forskolin,

ells are coll.ected ever hi and f||t r.e '
progeFnS iy B S TE Rl 1O BioRay B cterf b dr-p
may bé 8dded RS 8 S G hfirRn &b tRe CRAGEAL. %'a%ei@fre@&ml)&ﬁﬁﬁ&nt the
1% (vol /vol') but no nore than 80% (vol /vol) and nore

followmgeqiwm of nulpigois\aEs] Ysgdto promes]h crielrfarcapmacstem cell survival

ot G060 BTN TRl I . o

prefer:&ﬂ)j/ hlhﬁﬂk il @ [Lg/Mnil kissutioy] 20 dagtsabwiid ]l ug’mﬂ Erald;fcﬁfm agd hétanore than about 100
dividing stromal -1i ke cell uman_ pancreati

Hg/ml @é?%?rﬁ%nﬁo@t%?ﬁe@ﬁ]ﬁ/ %?@utp@sl%éﬁaféﬁ%“%a% leagfiapoyte@0 pg/ml “epidermal
growtl*?fa olrglgﬁi Jnd%%PmS ghg}eg Eyfﬂl%f’ hotrg'? eﬂlrje[ﬁw{:S ngr & a{: least

are rea sub-cu erre
1x10™"°M selenium and not more than 1x10°°M selenium, more preferably 2.5x10™M selenium;

at least 1x10™*M tiiodothyronine (T3) and not more than 1x10™'°M T3, more preferably 1x10
M T3; at least 1x10®M ethanolamine and not more 1x10*M ethanolamine, more preferably
1x10°M ethanolamine; at least 1x10*Mphosphoethanolamine and not more than 1x10™*M
phosphoethanolamine, more preferably 1x10°°M phosphoethanolamine; at least 1x10™'M
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enbodi nent, the human pancreatic carci noma stemcells
can be sub-cultured at |east 14 days after the initial
w@b@sioogoand no nore than 40 days after the i nP€T/a52008/051730
plating, nore preferably 21-24 days after the initial
pl ati ng. When sub-cul turing the human pancreatic
carci noma stemcells, they can be subcultured at | east
at a 1:2 ratio but no nore than a 1:25 ratio and nore
hydro&'h%foﬁé &R Yot Ror@thhn 3x [ AW By ABERtifdn rrﬁ@ﬁ%éf@raﬁ%ﬁ@t M: at least 10
di shes. Aprotinin can be omtted fromthe culture when
nM forsbolinartdet n@re{)ﬂwm 5@(1 mMﬂoakolan nicge pigseabhe d-fuMoiskain; at least

110 B RS R e dfé% Nhpe R nors grgferably 10x10°M

proges@@B&' HedT& 1%?mgct%tall §r0@<§1§ of BIt/aHl 88 hstR8 B UMY SMeL Rl protein of
cell carcinoma tissue. Once the tunor tissue is

PPE/nd) mamak ferablycbdutaidrd g ditslgwetcmtcd PPEIl. | BPIpcactdomittedfrom the

ca noma stem.cel | ,sustaining nutrien
culturqyhgicno, e 0 TR HE N Five B3 G Bl henst bl i factor
[0088Bbfcicascd, ek @bk Rasap (NEHIR nlafak aliad td dRSnutrient media to
nutrients optimzed for the growth and propagati on of

promokrtiragrovgh kéthe dédrkelcall cirnnnma steamectlel Waen Asipg &G et at least 100

pe/m! SE PR P 4k BN R PP iy Qe IGH; By NGF- can

be omltielHiboBFhE Quit?s WhEdno furAesE BN fimEdon i$ @ﬂ)s%fueﬂ MomltBe presence of
et hanol am ne, phosphoet hanol am ne, hydrocorti sone,

this grpyhsfresps. nAntmi@gce@ﬂéar aPUngd agisc Fisd apigenthmeeiy. rexictHetand/or
strepto&;@P @ dlga@l% 8@@&({6% Eﬁ @rgrewnet%u?g ?})\l{}% fr?ll e‘(ﬁ?ﬂ:ﬂéd %hge h@aﬁsognl)cs/gﬁyfungal
agentsroatyi tze added durmg&hemlt@di sgdadicnint (e.g.hthefliodt 2ansSrigys).

of, nutrien are .used t I\/brk

h .
0089 RS 6 o iGN Pester VoF Vartedy B SRt By S W& kmown i

the arta POprfed@d BAbHdimeRSH kHahthd MR MdFRd] @ell Babinal@ vlemlceMy ¥ cultured
insulin, nore preferably about 10 ng/m insulin; at

in cultp@égqhe&ﬁ)@mavg bﬁ@y qeated vabsT sibstrate. aRETH &€ arvgriety oh alﬁlture substrates
oot 28 30 09 RSB FEESBEE T MR 1
carcingmavitin deHe tro rgrc(vﬁeﬁl)d mmeelgeben emtues dikizn cBatedyvith fiB@Rgctin.
nore preferably 5 ng/m EG- at l|least |xIO 10M
sel eni um and not nore than |IxlI O 6M sel enium nore
Humai TalostaddC ¥rcindmd QefM sltd @RCAN at | east |x1 O 14M
tiiodothyronine (T3) and not nore than IxlI O 10M T3,
[0090] i praan, praftate.maronomarer oqlfseas isalated diosy human pyogife carcinoma tissue.
Once Bt hﬁi‘i@ltﬁgﬂer@ cl@%dnﬁﬁncg@ﬁrﬁi cﬂ%‘s@mgteé'\{lt ?stﬂ"ﬁ:@@ rﬁ@h fostatPlafcinoma
preferably IxlI'O 6M et hanol am ne; I"east
stem cslﬂ/plks@slph@ euﬁnlamah@dn mrel the @Sﬁ@taremrrelttleth angrbm Cljhd utrient media is a
phos nore pr ef
sultable basarf S{aﬁ%ﬁ cilﬁels] éliltrle]tlts {Ze? )%((ir%)él/grﬂ%h 281?1 Opralglatéo(glnoef human
prosta&n:drcﬁmimal’ﬁ‘ﬁd’rﬁ célzam dosfer@d ZMbhdddfeﬁC@Eei FEOUDRIENTH$®S50) basal medium

fera 5x1 0 .6M_ at | east 10 nMf kol in and not
with nﬂaﬁ%@dﬂ%mﬂsoEXWl?Socrf§ml?rﬁent%wgleﬁr5ém§w§% by npt B to calcium,
insulid, @8 8Gth NEGRL selcBRS, TEXdRari iR §Rb @&ﬁar@%@mﬁ@thym%grtlsone
than 1x10 M pr ogest erone, nore preferably 10x1
testosterone and porcine pituitary extract (PPE) ). In a preferred embodlment the following
amounts of nutrients arc used to promote human prostate carcinoma stem cell survival and

growth: at least about 10 ng/ml insulin and not more than about 1 mg/ml insulin, more preferably

about 10 pg/ml insulin; at least about 1 pLg/ml transferrin and not more than about 100 pg/ml
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progesterone; and at |least 7ng total protein of PPE/ m

and not nore than 750ng total protein of PPE/ m, nore
wee@Borabd y about 75ng total protein of PPE nl PCPPR00&651730

be omtted fromthe culture when no further growth

stimulation is observed fromthe presence of this

gromh factor. [0088] In sone cases, nerve growth

factor b (NG--b) nay be added to the nutrient nedia to

transfe?ﬁ{? TR4:E %Jg(ﬁral%g %%IH @gﬁﬁlﬁt&%@%ﬁﬁ{ gglg%lét ]Béfﬂt %bd)q ggﬁﬂl\éﬁ%]mal

growt}aﬁldtoﬁ (EGE))arnd nbhaorelthag$ b/nNEGE, hmrcﬂplfeﬁzrzﬂﬂﬁﬁ ﬁg/aiIIBGEI; @t least
_lgﬁ/m NGF- b. NG- b can, Wmtted fromthe cultu
Ix10” M esplepiygmy andmebmorsy Bk held AYHANgTS PEETAP védSXflPo%selemum

at least 1€ 0PI EE oREnih 1) B P¥Yt 8l x 1 AR P3 Qhd:E Pﬁ:@&é@& 1x10°

antifungal _agents, such as gen peni ci |

M T3irad loost 154§’ é\dte&wp@hamlmdaﬁpémowelxgandﬁthaQOkahﬂenmmmferably

Ix10 6&%‘{;&5 OIAH% g,ra? £tr1§‘<ﬁ"o 1}'7[ osap% tﬁb otlénsﬁqié QIEHIH ?thaﬁ%fﬁ M
daéd e [ n| ages

phosplﬁ(&t}gtnolaﬁﬂn& fnlofcslireﬁrdbdy B(lﬂéyﬁﬁhosﬁ}%&ﬁﬂlolﬁihmecmld:zst a0 b

r own assa iety of culture vess
hydro %%ﬁons?fédd %&n'iwr% F%’?\{I?ﬁzééraml%sompm%rﬁéﬁf?fsr&g 5850%@ least
50 pg/h? tdshRferdnl@ndd HmﬂorWalﬁejl LGB lesORERhBANFR e %Fe@&hﬁ?%b%gﬁﬁle

cultured in culture dishes that have been coated wth
testostaropesatl mat ¥ng Thtelrpotamer fR PEanI atdynoomocuthdmui mﬂb@ﬂ patas of

that are known in the art |cuIaI rred
PPE/ml y5oiginiedfie Elwﬁeutﬂéw%meéqm e@?ﬁoEa}H@x g .awa fﬁ@?@%dlment
no test%gt@ro% QM JaNA tRASHASSR thddih. CALEiHE bl SNER d&@ﬁﬁlﬁg 1fVM1$ WMdition of
bronectin. Human Prostate Carci noma Stem Ce
testosté@%)adpwwpuﬂ—t@rthmgtpwdmfath@hmamprn@nia csltcewtr@@tdns ceékse Calcium
v RERL R LB TR B 34 SO R Y mom
stem cklls. 18 spinacads,inotaddal qratmhat fhe mafrrenfmmaa st admaragdebus for the

sust ai nutrient media and h Cs are ermt
estabhtslan@mwi DRI CiIog e F% ?%?%E?ra‘{%% elﬁ%ﬁqdéed
calciufN@hdviaRal 48 Forbd EdkANEEMARLE Hﬂrﬁﬁﬁprt)ﬁﬁtetcﬁ%mgﬁﬁ%e'ﬁl &, When
ropagaton of human prostate carci noma stemcells.

using Welf: ¥ efthddeherdeinmnin thegwiiont 2cdVENE 5628 3 pMorabaym and not more
than IQ@?MJJEC%IE t}n&g g%gggglag)alﬂn mcuh:’%f agﬁ% 831& 1n§}lileom %gﬁﬁtb% Iable to

rients 1ncl 0 ca
determimsitfithenyse bf ead@fuaris advantaglous $@lthaisolmionTshd/ c&tglh@ﬂ@loﬁhumm prostate
. hoet hanol am ne, hydrocorti sone, testosterone and
cafcmgfa'f‘é WeéCpituitary extract (PPE). ) . In a preferred

[0091 lEAR@SIb IR/ or tah@fuh ©41 laBMMt) Gu MR WRAGmMO Ein Bl diIBATL SndAY: 8treptomycin
used to pronote hunman prostate carci noma stem cell

may alsg, pg ad,d@ri taHg repdarrbut s prefesred dabentivigicngniningah sgantyenly be

t nor e
addedaﬂﬂ? er ab £1%Eg Qllé (n‘% [ nsfﬂ:Ft 2 t!a%g(% 'yp'east about 1
[0092]rr"glzimdells r::anbn‘ gpwn anchp:d;sergati imorvaidthaicultbeutesseBhat are well known in

/mLr ansf r referably about 1 / .
thear e RSB B U o B g PR M i fred in
culturd @SKeQ Ithaf Eg%)be@ﬂﬂ dodiat wik SubfstiaB. Fhé&@/ard a Yefdety dTRURure substrates

preferably 5 ng/m EG-; at | east
that are known in the art. Ina particularly preferred embodiment, the human prostate carcinoma

stem cells are grown and passaged on culture dishes coated with laminin.
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1x10 M sel enium and not nore than 1x10 M sel eni um
nore preferably 2.5x10 M selenium at least |xlIO 14M
w0 20086et9b8/r oni ne (T3) and not nore than | xI O 1PEA/US2008/051730

nore preferably 1x10 12M T3; at least 1x1 0 8M

et hanol am ne and not nore 1x1 0 4M et hanol am ne, nore

preferably |IxI O 6M et hanol am ne; at |east |xlI O 8M

phosphoet hanol anm ne and not nore than |IxI O 4M phospho
Huma2BR2&! G- 18 maREf @Jlﬁf(BR@Q\l y I'xIO 6M

phosphoet hanol am ne; at | east I xI O 1 1M hydrocortisone
[0093aHumeambreath percmhma stext QIIF wrenyalatod Gomi lwore, brepst @rcmoma tissue.
Once tBe? mor%ss% 13 clte%negl) %Mce arlﬁ({ cflsso 1at5 8’81?%/ lace ?nsatlgeas 8% oma stem
cell suptﬁelﬁ@naml@nt bl3diag/miht nhieshiosEES Q;ni%,ultﬂﬂd ba;tal 1315&1! glat GicRides

. protein PPE/ m not nore than f ot
nutﬂe%f awtgvlﬁeﬁo r ghsggrppyth %ﬁlﬂ%@ﬁ%@&@@éﬁ%@% At rsmﬁﬁlatsmwﬂs
preferRRll @mBbMinRht (REEF M/DMEMIB®E hefas IR ek RINQN B lerﬁ&ltal
testosterone is added to the nutrient nedia. A skill

nutriends inchidp, twh potdwnigadrtp mrsulif, trangfermd EGiFovelanung.elsy, e@ﬂmlm@e

phosplllosét}ﬁgglaﬁlﬁ ?)gd%g’%ogﬁ?ﬁoé@,%égsﬁa% olfjl L@o@%ﬁ%@%ﬂ%&eﬁa& (PPE). In

I nonma eve
a prefarfbdleﬁd)odlll’neﬁlh e¢heefotl alinigs:ihroants oﬁnuirlmits ateanadhweprohoteuoman breast

rost at e, carci stemcells sone, ca no a
carciniag S ehecl SR e kg aort 0GR, SouGaed pe Ao ghn
about ?%ﬂg@tﬂi 1h§thfﬁeﬂﬁ)reo;§reﬁ%ﬁnab%ﬁpﬁf @é/ﬁll ‘ﬁﬁ:ﬁf?ﬁ %@[Eﬁst%%&m 1G8)/hBtransferrin
I n other cases, |ow l'evels of calciumis

and nod choanthag eloans IO(brLg/trﬂu ¢raptraib) msnrmﬂ’erabfy afbumalrﬁ) Y/ ob tratséerrin; at

cast o PP P SPRE A v e AL G Db moFEes 5 Jgf LGF . more

preferéf ghgﬁﬂlm RPlcadlk B0 mml&m&@t%&@}haﬁ@f{ﬁ) M selenium, more
pref erabijty O 1 mM cal ci um One skilled in the art woul d’

preferdhdy 3K KD I\ seleniempritrdenst Fx HOheM wisedodtyrerina(Trrndsnot more than 1x107

M T3 %gorgp}e? gﬁxf(? th "Ff a't lgégit E}F( Ve %?g%g@fm%n oaﬂ% go?xﬁm@%%“M

rcinoma stemce
ethano&’]ﬁihe,rm(arl pidferalgall x B ethansdaomeast 1@en1>anﬁm phosphoethanolamine

penicillin nd/ or, strep cin m ded to
and nof fore/baR kil @ﬂpﬁwh?%hw%r@% g gty 119 R
phosplRg¥ialb @i s AaBdst 1 xindei 1@@&;@5@5&{3 Md BBt ﬁgfdz&ﬂmﬁu{mﬁm t he

initial stages of cult (e.g., the first 2 to

ey AOsaEr s ) Ve ariose ] Gpeiod pms@gkﬁaé@dﬁe@q%) and no

more tﬁg{ d%)tAY% @rﬁlrlte 0 I%eefgr%ﬁlgsl Obhg}n%leﬁ(feE]rﬁ u Wagsﬁ\TSd r&‘rtopa? groteln

of PPEY& GhdV@BR tﬁztrfemoqﬁg tofal lo@i® bt RRE/BM, théte GEiEHBIO aednﬁ h&$ig total
that have been coated with a substrate. There are a

proteiny ef FRE/ )l o f AgtiRiqtigrandey patifipgab ggentg suchiras grifampicippepjedlin, and/or
strepto%{}lcm 11119}/ AR Ld(féH kRl ¥ne[acu%fx Bt £6 eﬁ@f‘éﬁg& {ﬁp%tlbw?%s/ Qﬁ{gﬁﬁkal

rostate carci homa stem I's ar gromn an passage
agentscyml}cbfl etdldr:dadlmhlr&hhs1mt0ﬂlstagesvuftchltlllram o the Hosrarto Brdeg9t

rci noma St em Cel g % Poo 3 man br t .
0094 RS R & SR Ban Bbrie i B F o BT GaR B agpell known in
the artC & SrtfROEA cbs&ikRAt is that the human breast carcinoma stem cells are cultured in
culture dishes that have been coated with a substrate. There are a variety of culture substrates
that are known in the art. In a particularly preferred embodiment, the human breast carcinoma

stem cells are grown and passaged on culture dishes coated with fibronectin.
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Once the tunor tissue is cleaned, m nced and
di ssociated, it is placed in a breast carcinoma stem
W@ e00B/03198% ai ni ng nutrient nmedia. The nutrient PETUS2008051730

a suitable basal nedia that includes nutrients

optim zed for the growt h and propagati on of human

breast carcinoma stemcells. A preferred enbodi nent

uses F12/ DMEM (50:50) basal medi um Exanpl es of
[0095SHRA! KEBRRL R hihENbRadt RElHERm sRM cdMQlin bdifkd @t defs may be

insulin, transferrin, EGF, selenium T3, ethanol am ne,
frozenmwphmetrhlamlrmﬂnqd@ knh\yni roboetti $dwe them‘l@g fraggindrdian bitast

carcmo n% tgr%rc% nFor eﬁlttﬁjr!?t fl 11110%8 c{van{a é s @ ‘%he es ?t‘?hs Irnt%rflteorf rCIell(éure to add
fetal busiael sdrmanBSmlﬂmlgummltm aaget ofcz:artu‘ne (2] gat}&tfegn Icte 5l days) One

skillediﬁ (rﬂl\l/elna\é{a \l)v eiltg\r/%litegbtagltp 11%_‘[% g&(m?(?r}o?]éfﬁ“]é?ho qposfeg,{m aurlng the initial
stage &Tcﬁftﬁﬂé %ﬂb]ythﬁbfﬁgtthe]ﬁm%/ Hi‘é:asi &s4hdha w@ﬁldlb%%&t'an?e%@éﬁs Ia
transferrin and not nore than about 100

preferied ambpément g ey im0 M s sage of
culture% 513?6{1] %a@s{l% hﬂltnalll ﬁngl?gl%%ﬁ%pe%peq{s / élft%g%%ed’ap’r% Ithegl{u(?l){\énli]

medlumrlefzﬁmgbdl yndstha ﬁBﬁhs (EGﬁ;edaFethld:aﬁ'ine]sxﬂJﬁl J]S/Insahf&msamyl fanttic growth

fth nore than 1x10 M _HL mf 8preferab| y 2.5x1 0

ofthe W%‘é'i’ré?ﬁtﬁwlna’fnalsﬁa’s‘ie F% %t e’ fhe¥ot hyr oni ne (T3)
and not nore than 1x1 0 10 M T3, nore preferably IxIO
12M T3; at least |xI O 8M et hanol am ne and not nore

Humap,BasaltelbCegitmaStea Colly BGEAY er ably 1x1 0 6M
[0096]2%1%%&%%@! 48 caﬁgnﬁh%is?énb éﬁil\g/l ap%ﬁMaﬁﬁ%%ﬁgﬁgr{Jh%%l%ml @?rcmoma

nmore t osphoet am ne
tissue. p@ecﬁeethabinwrllxale(is éharphos phokirhiahsbantcdat 1saxlacbdaals¢ basall O

t. d t t.h
caren e GG RO B PSSR 5 IS ERETh i A haggmedia tha
1nc1udé@mﬁ1§lérﬁ§ olﬁfn‘ﬁﬁédﬂi@k e Ghirdwwilland B@hgatl@ﬁ @f REMADBRall RARatHBma stem

nore preferabl O ng/ M PCEl; and at
cells. ﬁel%f@ﬁerriféemh@dlmé@weﬁ 5T Atal Bsdiup riexanpiss of50
supplemn{a@hlﬂhelﬁg Qltcﬁfd@ ‘tlet ngﬁg‘{n d'to rﬁ%ﬁﬁn RfaﬁgﬁfrﬁbEbFa&@&qmﬁ or 3,
total protein of bi otic’ and/ or

ethanoalmmnt thgaihoatg@rmlasmnsdwﬁrcasrtg@m md;porqme petyi dxirpet (PPE). In a
preferngﬁ em%%d@nte;lte ngofnﬂow%ag gﬁ%yr%s Q mg[rle are use t‘.ogplrr]oem(l)"‘[13 %umn}l Preast

I'S preferre t ES/MaN unga
carcin®@ih ytehecAdaethatlid g"tgwt}h et ldﬁ!;ttalbalht lﬁtr@gﬁl&nafhnmﬂﬂhut‘ 1ﬁore than

e. the first to 5 days 0094 The cells can
about gm?mf 3 mpﬁ‘é’?a@@arth’ %’Whi/q lég/ n Hfsu]él%llaf lepd abeuydgiggml transferrln
and noltt gﬁ)%%gglﬁe fll%ge?)lt E%@gfﬁ@ tﬂaﬁ‘sf%tpl% I%E)Lte ré‘eﬁ%ﬁﬁaﬁao{étgll%l @%?gé&?&lttm, at

reast carci ona S

least aboUltt500 @g@/nil Rpicldtnidl o weth $ves (EGEY alib® neethas 6 dlghfll BGE hnore
a substrate. There arg a variety of culture substrates

prefergbhy p ngind B¢ whlepss 1kHE N elenfyin andplmtm%mhan 11yl N pelping, more
preferW@ @kﬁ? selErﬂﬁmh%q@e@t p}[l%aﬁ\trl tﬁ%{ g{ gﬁ(ﬁ%t % r@8n 1x10
own I snes CO

0 passaged on culture B

M T$ |rmro meacfctrabiy[l@IIE%M BFtae leag dtxa® M sHianglamive and manmbredad6 ‘M
ethano?amlge r}r?(gg p?e ergl]) ql i(? 61\|/[ re]:th%}ljcl)lgrlrjurn% attlgaest xell 18I§/I ﬁ?(%phoethanolamme
and not more than 1x10™*M phosphoethanolamine, more preferably 1x10°M

phosphoethanolamine; at least 1x1 0''™M hydrocortisone and not more than 1x1 0°M
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frozen down using routine nethods known in the art.
When thawi ng frozen human breast carcinoma stemcells
wo orosoglooire, it nay be advantageous to the  PCT/US2008/051730

establ i shnent of culture to add fetal bovine serum

(FBS) during the initial stage of culture (e.g., the

first 1 to 5 days). One skilled in the art will be

able to determne if the addition of fetal bovine

: ' [ hal St :

hydro g By B L PR L PR PPt and more
than 75Q@IM@ Rdt&E pesitia.of PHEmlpmefeqxreiédabQdei Teep tota? Podtdo of PPN/mI.

is added to the nutrient diumduring the first stage .
l0097loénf§upte&ﬁné?%@fl%ﬁlngﬂ&&ﬁlﬁ@ Snﬁea tgﬁﬂtéﬁlyﬁpel%f‘élt"ﬂé‘ﬁfra@ld??é Fgeptomycin

may aRb %%@(ﬁ:hh@the%etd%{m %u@t%@ferﬁe@ %aﬂ%tf&&ﬁh/aﬁﬁqhgﬂ%g&ts only be
Canged and t he SlS omtted Fetal bovine serumis

added dotingthe etalsipgport culierede.guthe fispt 2 tae dayman br east

[0098]‘égtgea<}eﬂge”% LGB %%Ji asg{g‘eﬁrrébf 1et}p%re[\%8%’a th%u%ré]\ﬁell known in

the artbasgtfeerel kmbadimicntarehas the Mumah bssabeedl dagha@itederh colha are cultured in

culture( ﬁlll @ﬁ él?q?gava tg:gllh lg(bat ad[’fgj e mhi‘hlatg > :f’ggrs g]eggf@yé% c%f%ggure substrates

that arPkAG@id the &t P arG @ £y 1R el 8MbSRMbntS thethaindh Bebast carcinoma
nutrient nedia. he nutrient nedia is a suitabl e basal

stem ceigiirg geavax andpessaessoman tareedithes eprt¢divitle ibfopectithe gr owt h
and propagati on of human basal cell carcinoma stem
cells. A preferred enbodi nent uses F12/ DVEM (50: 50)

Chardeés atioR df himalrsaigel e@ndéelisuppl emental nutrients
i nclude, but not limted to insulin, transferrin

EGF,
[0099]Hpmapn gﬁﬁceljsgem e5lls 04 &l%mVﬁ@lonﬁ%@%%b%%weéﬁiSﬁ]@Sed within have

severah&gfn%@(fhtafa%%ﬁgtu%n ‘fl'lrE’tofh%'hﬂﬁlaH 'c!lﬂ(':'ef QY B LR Bl chd? E@mzeh%y their
pre erred enbodi ment | ow ng anmounts of

growtinpatentashtabildy @ wHedneo. ﬁ]h@ ﬂmtnen hzuwarrst@n edbtaresigbledommlong-term

st e survival. apd. | east about 10 ng/ni
growth 1rr]18cu chfture &Vlno]tlt losm {htﬁg)rocivt‘ratl?n iapac1 M insulin, nore

[oo10Q3r effmmhlcyn@b iiin cms ofyhiglindenson tdn; beahalhtaﬁlSd wathomﬂloslng their

. t f d about.
Pl FRSHBIEAT Bt BB PER PSP GBS ERHFR for M Srowth. The

preferfcll A08{R1 thbdla dRElobRaRtciRRAYbe B4 8 g{ll'fﬂre ﬁfé'h@ﬁfaﬁ@hncgf Q¥ Rells in
factor (EGF) and not nore than 5 ng/ml EGF, nore

vitro. BYi¢rentapey of suhglrates Easueeuliueayetes sandemsediosnhanes divgzrowth of

sel enium nore preferably 2.5x10
Some{;lq %uér%g@égt ﬁ%él 1x10 M tiiodot hyronine (T3) and

[00101] ot Armsr Welﬂ Raswil totBost i idBnaryreliB ippthe faetr seipdny id colnthdri?yvhdded to

t x| O 8 t hanqg| am ne and not re | xl O .4M

nuricns et MG TEF R G @ﬁ]ageiﬁni%ﬁ praPAERIGIeH N oA O

mediala8@S{esloo AR 8 RRREICHRE AInd i 8 BardBElaihOprefiRicd thad ﬂ{é human
1x10 M phosphoet hanol am ne, nore preferably 1x10

cancerieas g of HunverHonde gxawn Wil nonsaroninima) @ﬂ@@d@ﬂ%b@@olecules
The seﬁﬂg fffégtdg?@erdqnédgﬁﬂ Mp%d%&’e 8% flhﬁz%g @(?seléw f&f CSCs, The ];nedlum

era Ix1 protein
provﬂ%cnisaannhtmnmt@nd growth factors for growth of the CSCs Whlle removing any
different signal that may be present in serum.
[00102] Human cancer stem cells of this invention can be maintained in long-term culture and

sub-cultured. At any selected time and after any passage in culture, the human cancer stem cells
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than 750 ng total protein of PPE/m, nore preferably
about 75 ng total protein of PPE/m . [0097] Antibiotic
war@sov1vemt i f ungal agents, such as gentanyci n, PCT/US2008/051730
penicillin, and/or streptomycin may al so be added to
the medium but it is preferred that
anti biotics/antifungal agents only be added during the
initial stages of culture (e.g., the first 2 to 5
may bé ﬁé/e%l)as ah 991%&]10 Hefopﬁllohs%aﬁaﬂ) é%%bgﬁpﬂﬁilnaﬁmgm%%@&@% )leﬁoﬁaft
variety of cu ure vessels that are well known 1 n the
modelgror for/dyrlpg df@verydindiob delichapmten & disvdused hechuman basal
cell carcinoma stemcells are cultured in culture
di shes that have been coated with a substrate. There
Charaterizativaof Riian tamdel ‘swmacesl;lsl ksibp aiaketshat are known in
o010 e e BRSSP O o' o
expresRidf SRR fRMdrkért UAGyidE $hasy 608k Res Watdbdeh @éﬁ%%@ td B expressed in
Characterizati on of human cancer stemcells [0099]

humart-anesy steamesdls. iselading 61024, 6P34.H131 B3rapd kP 4dn In g@rfé@réﬁui in
embocfuﬁgnt f ca J:e%% 9%?6?15 \Mﬁlﬁj HV%?IXS e)?‘&gs%rc%&fj eélbﬂ 139 marker that

aracteristics. cancer stemcells
has beearepbgedctodeagpressca ed hhmatbb@emc gnomtstenpadllienBoldd human cancer stem

to se The, human r ste
cells i st b PP EuP IS A it B Rrers DS 13y g of the present

inventWnttRAYke dxpds§18n bNEDB4 B Rlitl k@h&tdeRNsEARAS b arkdr @848 ification of
Human cancer stemcells of this invention can be

solid capgen stamrfels. wiehueferred Bymen eanesrstant edlls foé phag ingentioasapicssy

detectdle ROSRLrEBLLT €Nt media formulated to be optimzed for

eecsﬂ%gr gromﬁ% The preferred nutrient nmedi a di scl osed
herein may be used to culture the human cancer stem

i fferent types. of bstrates or
Charsgferizggon ol by e SER PR MR BB et he
[001049r 0Md’ipl‘itflo§@dﬂfea@lfre§ R ihBNhGRGCRAcE sem €tk b thid d0&HRiIbh
is well known to those of ordinary skill in the

1501ate§r“@ theguaps disclessaerRing Ascbisdpsed herginy pupan Greerr gtoppeells grow in
vitro ab Hftﬁéi] %{tac@l@@ @tﬂ%%r Geh Lusgérg%h:ult&% rd%ﬂadngﬂ% ocﬁttﬂg{)rlgm of the tumor from

ani mal - derived protelns or addi tives contain
which gler hwmani conesic etewnl ey aranspldted. i Momdmlogz of burhan qatneEfr@tene@tlls is

t hat th h n cancer em cel | of this inven
small, 5Py SRl BRSE! PRGNS ns oy ST Al i anner
disclosBa e &@t, ‘tﬁ@lfu‘hﬁlﬁ caedet E‘t@ﬂ RBIE BRI b ek RSB R ditifer cell types by
opt|n1zed to select for CSCs. The nedi um provides

their spald 628 aHymaR PRTICehtiem SpIF (3P SYRVh I Ay or islgpdsg pswtuslly forming a
monol%%b? C% \W@hl ?0\&1?&%‘(1%%%%%%}? gﬁ&gﬁgﬁ%r s%éng @éﬁs thlﬁl ﬁ%ve@(‘}ﬁbmdal

resent 1 n-serum Uman cancer stem ce
mﬁmm@ﬁmihMEmghﬁenmp@mmmanfmehnummbamneﬁmnnemomgwtﬁdqmnmngonﬂm

.. t d. At lected ti
origin g g Py HRim S0 abs hOARei v R oK affcita Py
conditfomb.| SrRRY gﬂﬁvd&%@ué}ﬁen@ﬁn i Q@eAn chiver bARBIILYS beliPa rounded

est abl i sh human tunor_ nodel s i n_xenograft
and cyst-like cluster and individual cells may have prOJectlle(s%.

Functional characterization of human cancer stem cells
[00105] Another property of human cancer stem cells is their ability to form tumors in vivo

from small number of cells in a xenograft. Several xenograft models are suitable for functional
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nodel s, or for drug discovery and/or devel opnent as
di scl osed herein. Characterization of human cancer
wat@siogwbs s usi ng markers [00103] Anot her PCT/US2008/051730

characteristic of the human cancer stemcells of this

invention is their expression of specific markers. A

w de variety of markers have been reported to be

expressed in human cancer stemcells, including CD24,
charac%ﬁt&onqucg&e@ E‘tng@ﬂéfandl 2{116 @eﬂ II(ES\%IH fnetge glqb Q% 'H?é'ﬁevred I)H’EEB%I‘ aft

cancer stemcells of this invention express
modds@fauhmmamommhmtmh@@nbéeﬁbn@pmnmgﬂammﬂw@weipn@sgédmphnmnon
of celly Prrl]@ernep ﬁ tﬁt k%n%ﬁ?at%glglg %trgrcl;,rrllea nag)tsule} (é%\(/)lm(r)rllju eucg%lg)roc%nalsede mice.
[00106]bs avivadmiptangxph@san abd<4 steht cdlls irga ﬁﬁ&gwftﬁn@del tah@bstrate can be

resen venti on hat th pressi on
used g e ilgred gaal AEhE A rbT ERGRPIBEA FE At gD e ude, but
are noB@hitél t%a&ﬁﬁgerﬁ {@ihmetibRncclieviRbicanr £d Nt qABG&Man cancer
stemcells of ‘this Invention express detectable |evels

stem cglls @nAw. en@pamlaf@d &y thg agbsateohd tagrrespltaen olie” Seehs manlamed directly
uﬁoﬂ@ﬁo&gﬁ ¢l ogy [00104] Morphol ogi cal features can
nti human cancer stemcells of this invention
[00107]solCake dnplmnttdlmtdmhm anidia§ chadsmthnhran@ir stemAgligdasallosedito grow
cer,stemcells ow | V|tr
gdh s

fora et LR CenHRSiEepts 153 i Uesgh fhgplting tumor

formafiSH@R Bk RkudIty $B. idtht GhithaPbr pdlSuatddLTRE afsﬁlﬁlBleVHi'Ih(ﬁﬁlt &ﬂﬁne If a sub-
human cancer stemcells are isolated. Mrphol ogy o

renal qgpybhx@agedmaedebinused. the host apmmpl| willds ﬁa@sﬁCﬁ@ﬁ@rryl ssﬂqlée amount

of tlm d e Rl dﬁgy d)\/&ﬁ e 'stglllﬁﬁ ot rfﬁrihg Cénlee SF MoF ?Arhﬁ‘ttlbr{] Other
manner i scl ose ereln, the man cancer stem

methodecbﬂ Etecang tvenod famanguishéd khpemin the agtahé carcled JuithlyipeBor

o o TR TR0 RRE R STk P

specifie Wriiier€ . THAh@dugr shMunAs DA aghedqeatifisd tolMditaning aitC&tent of tumor
stemcell s can have a cuboi dal appearance, although
formatigfe appearance of the human cancer stemcell can vary
[OOIOIﬂGp%g{}ﬁQmQﬁHoH & de{elcgﬁglmﬁfor %d}ﬁlaamgrto E{c@ m@fuﬁn)r LAE
uman cancer stemcel IS are 1sol ated he culture
hﬁwk@anﬂyﬂﬂemmnev%bmmgmoﬁnmaéHaﬁémgpenéhdmwnuhtuibwnh@mdns
partlcuci?r?}/ Qreferre :?a%(ehélonal dr?fr(]) §1 0 about tfl)é’l ﬂlén\% ppf?ng)JtyC méo(olét)ant
Funct i onal characterlzatlon of hunan cancer sten1ce||s
(%00105] Anot her property of human cancer stemcells is
Uses Ilf@F"ra“é’BPF‘irtsye“? §Worm tunors in vivo fromsmall number
Immufbg&e! | s in a xenograft. Several xenograft nodels are
suitabl e for functional characterization of cancer stem
[00109Ye| Asusarior lnengender kiqovaslls iy af he immpnogpno Ag destlopedeid this

invent{tRH Y ‘hﬁfﬁhe ode! f?ee%ruﬁugr%b o‘ﬂgf?%ﬁé’éi?ové @E'aéﬁ‘ %&%atcg{‘of‘%ﬁe human cancer

stem cells to remain free of serum proteins or serum blomolecules that may bind to the surface.
Using the disclosed serum-free isolation and culturing techniques avoid a potential problem of
antigenic sites that may be “masked” with binding by serum biomolecules. Accordingly, a panel
of antibodies may be gencrated to newly available antigens that were “masked” when using

culture conditions containing serum.
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of cells underneath the kidney capsule (or rena
capsul e) of i nmune-conprom sed mce. [00106] Wen
WO pBamds1g human cancer stemcells in a xenogP@f/US2008/051730
nodel , a substrate can be used for ease of handling
the smal |l nunber of cells. Exanples of suitable
substrates include, but are not limted to, coll agen,
am nin, fibronectin, vitronectin, and Matrigel. The
[00114)Y n%nﬁﬁ@ﬁﬁfer §t§:§1@eﬁ§fsbl§teﬁ%ﬂd Qﬁtu?é:ﬂ:@ﬂﬁ Hlcah&hbds thtcﬂ)ged herein can
substrate and the resulting ﬁ g" can be i nplanted
be usedias e trhipuiagen thahis aldmsttlstand mazlt ctEroLOoTy reAniseat. |Mptlha<&ﬁt &d
admlmsF1 Ftlt@l&%a%tcaﬁ%%vga%rcegsh %Sul rrrlrarﬁ)ég 22[% &gltetsercﬁogous rec1p|16fnt $hclude but
are noSllu’ﬁﬂd:tI mnmﬁusnlmioﬁgarcaﬁmsmdﬁl to a:‘mdﬁﬂﬂ@he Hyl'tﬁrebﬁs)u’[aht ﬁl@h as
tunor formation can.be visuall seen %pe ani mal

swabbig gy seratgh appagptus, adminisipfian gy aaseﬁthr'ﬂﬂ@ Y)agrogolg sl oral

admin{s8P@dn. CRAPS Wel KNERAM & tartRARIniZSioH S 8be LillRr PRSI BPATRE
will be sacrificed after a suitable anount of tine and

Immui pRioR | Mﬁélwdg pf mrnurbéatmms;alapwr Viashiérertdoytey thatjaclude but are not

hmltecP{OQE{?%})%ﬁto L@%{ Rllﬁggérhlgpl %e%&? rfoc{lﬁ&d\}ﬂ%%ﬂ&{ ﬁnd local injection.

ofmat| on ar
The s@[ﬁdts&ﬁﬂtnbﬁnﬁcmmdrahhyemc]ﬁde maxam eich guaidci Tat rouge ﬂ(al%chedule of
can b erforned on xc'sed ki dn s). usi.ng .
immurigan P RE R TR g bt AT SR i pien Fafntibody
stimul S Hnld fpr QB tiéh. GekiRy Hich @retml(%aelmfhlsoémﬁddm&mfa@l@rmetmﬁﬂlan
00108] Another method for detecting tunor formation

SUbJ“% meludinghumses etrratibediorodysingrickls Bicedosnsanbedeanargteageprding to
the pr&rfleatgﬁ%) fs nfn%lhﬂgﬁjto' Srfas MRS 66! Jr &J bjt#lﬂ{l(él? Ef @%Iﬁgﬂaﬁgﬂ Bybridoma cell

I's particularly preferre
lines. HUpbaMmmnonmabmmuhmﬂemnmﬂmmngﬂbnmﬂwmamHQMOgpdcmanmnofﬂw

naman &8 Glent TR AN BRE Bpo i R LSy Er 8 A igEm,

prefer@t $/IbO&iadnt, thitdurs iodyleRrRt vafoofph@ injdtienl &/ith@h ulmfluhds@am amount
culturing conditions allow the cell surfaces of the
of the RyiRathcangeictm etllenyElepr witheyt pdimuny and diendogied With similar amounts

of the ﬁfnﬂ?ﬁdé&ﬁ ﬁfarlsa'q{eMlbé Qgﬂg &8{7@7&1 8 nbh: %ﬁol@é/al Q{eﬁﬁ)rén% Iﬁﬂﬁx are

“surface. Using the disclosed serum ftee isolation and
surgicglly lmlﬂanmgi m@@mmcup@elbf latpdhdh@st petemtli ymphaiein pfeferably spleen

e ites d" Y.
lymphoﬁ ceﬂ rlor(r)l r‘%o G G aérg co Ccor gc{m alff?er E)hé:vﬁ a'Pb osp at%d, egce su%pensmn

1spmpmwﬂtbﬁe@@ﬁe&akedrmeﬁnﬁmiy avallable antlgens that were

" masked” when using, cult ndi ti ons cont ai ni ng
(0011 e, %pé@mmre PisAAd Gaebe Dot e and lmg&ﬁa%ﬂi mfgoma cells
using bt AdoMbiihcdiNg biBL RS e Hinsfle @F REhRE E Iaﬂd ﬁ/ﬁﬁtelﬂ? CUSRA 5)

as an i nmunogen that is admnistered to a heterol ogous
Naturq 26156497 as medifodpydduck, D. W, et al,, (1982) In Vitro, 18:377-381. Available
myecloma lines, including but not limited to X63-Ag8.653 and those from the Salk Institute, Cell
Distribution Center, San Diego, Calif., USA, may be used in the hybridization. The technique
involves fusing the myeloma cells and lymphoid cells using a fusogen such as polyethylene
glycol, or by clectrical means well known to those skilled in the art. After the fusion, the cells
are separated from the fusion medium and grown in a selective growth medium, such as HAT

medium, to eliminate unhybridized parent cells. Any of the media described herein can be used

for culturing hybridomas that secrete monoclonal antibodies. As another alternative to the cell
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adm ni strating human cancer stemcells as imunogens
to a heterol ogous recipient include but are not
WO 2ovBH0e#08 0: | mruni zation, adm nistration to aPOEIRIE8IE51730

by direct contact such as swabbing or scratch

apparatus, adm nistration to nucous nenbrane by

aerosol, and oral admnistration. As is well known in

the art, immunization can be either passive or active
fu510n't5@EHf31'ug "’EB\@ MnmbRADRIB Qils LIMNE ®3hdRRe %'}n&}ﬁ)%léﬁalvénﬁbodles of

different routes that include but are not limted
the sulpj mtrua»p:emrt oRediybiidgraatdro nXpandﬂdraend@ubpmnedan é@sunednand supernatants
are assa?/e(f 1%r anti prhrgeu(irtlo&%rrf act?vrlltg{ b|y canven 10 aﬁ 1mm%ﬂoar§;ra§/§3r§cea{lres %eh%

muni za e mamual's su
radioitituh@ssaydl emhedmhﬁmoissaymﬂﬂudrastcbm imfeingenagnal |y in
eepj wi th estaplish d,.conventi onal techni ques .
lﬂﬂll‘h - Py fi%Wh&nr?@caﬁwcg&nﬁﬁwlﬁrf%fuﬁ R
knowrﬁﬁr@ce%im%ls OYEQ mofRod1tiat aftiHaRE AR be iRMYcd RS Rd AMtuRURLEEbr body
i ncl udi ng humans or antibody producing cells therefrom
fluids by poryentiangl wunenogtpbybie pridficagon properirgsrspeleassamamefiumpspKate

h
prec1plt£][}/o%n#él%Qcﬁé)%}%?ééysedﬁ@r si &Qﬁ&bgra pf‘%g ‘?ﬁgﬁﬂﬂﬁ?@lé ?fa dreglred.

Undesirad eativity eftbresent, apeld icoweal, fyr exhimnblealsy runming olgemregaration over
mount, of .t he human cancer stem cells and. t hen booste
adsorbgpy o HI? g AR S B R e Fetid SfHing op rf‘é?aéﬁgé%e desired

antlbogﬂgp@ﬁ‘lﬂggelﬁ{muﬂa;g@@ are inocul ated via footpad injection
an i munogeni ¢ ambunt of the human cancer stem

[OOHfﬂeI Monomlﬁ agHibegiestioan alsphparvedeby raermbipanh DG med@diisteh as

those c?ésigpllﬂeﬂ in B PTG IQI). 4%@1% 56’7”%@19 %ﬁ‘codh{% tﬂ@m@h&c@&ﬂﬁ?gﬂt%%dles of the
cell's grown on non-Bi ol ogi cal menbrane matri X,

inventpwregn batdayily splagdtaed s¢quen@pg esing ooeahtignal pltooed'um (hgs by using

olisongRpepfy PRG0S M Rt b 5 Bihonsy Ol B ey and

light chdigs éf @find@eEsddiaNdOacERblated P ONA iy b pREQPAIREpression
therefromfor use in the fusion. [00111 Hybr| domas

vectorg higly @p Hica drapsfesied méo haphetls syehets sipign I Ghimgge hamster

C | . .
o 0PRSS BL R O 8GR POTRIE. gt g
obtain(tllfgsz’ﬁ)heNaDﬁmenmah@ﬁM@ﬁs asthmpmb@dntﬁwsmdk Piokarytic hosts,

such as B E coh arc(, gils lejltauc]e fBr t?ne (& f)ml%mantt rgdy ]étlosl'%\égar}&%gdlg%gé/rem e DNA
also mbiﬂ BS ﬁloﬁfﬁkm floh exaﬁqﬂck bly REbstituting th@ding@leqﬁdhb@ﬂir hofan heavy and
nter, anDeo Cal i f USA, rraybeusedlné
light CH% cPRitaph omans mrlaceof e RameTagoys mysac sequpnegs hs- Patent No.
4,816 m|093'§c8\%|1én$1y zj"(ﬁﬁllnlg)(m%%uﬁ@élb@ulfﬁ%oﬁﬂlg@ecﬁdéﬁ&gﬁpoﬁ}éﬁrbf the
as pol yethyl ene glycol, or by electrical nmeans wel
codingvauimee fortainosameRinbglebiulimpof yrisptda; Smh@@pnﬂmuﬁeslp@ﬁm
r te om.t
po o S5 SERRIR St RLIR P PRI o i
cells oﬁﬂﬂilm\mntibm‘) asednl iminnaiogert) 0 hydar bedlubﬂﬂiutﬁcafoe iic vaeihbls dokains of one
antigen- comﬁ?r{gasng %fc‘ acl:r{ émt‘zl%od}b Srro%{lped%faorr]n Bs?ng ﬁle cells of the invention to create a
chimeric bivalent antibody.
[00114] In this manner, a panel of novel antibodies to cell surface antigen specific to human

cancer stem cells can be generated using the human cancer stem cells of this invention. Once

32



for culturing hybridomas that secrete nonocl ona
anti bodies. As another alternative to the cellfusion
wo e@hdgoe, EBV inmortalized B cells are used POI/US2008/051730

produce the nonocl onal anti bodi es of the subject

i nvention. The hybridomas are expanded and subcl oned,

i f desired, and supernatants are assayed for

anti -i mmunogen activity by conventional imunoassay
monod¥f S8R {Fecll-surfi@dnAb IR MRRAR ¥ancEPEYHRells are made by the

I rmunoassay, or fluorescence inmunoassay). [00112]
methO&rylbphosi@dmem Hhe alm’oodll@@bavwewrdnmsbodu es may be gr own
[OOIIéI‘}Dn\OiJ(}:lF 20‘?1%1 ordleI ?na%lo\éo uuselncp go%eo(? o%grp]%%egsf%f tg%neratl recrOénbinant
antibodiegl bIahLmﬂianh’mdyinlﬁliddlndéS Oi)}yer GJSHE\Oéhtmn@lﬁl azlncelfﬁ‘lﬁiﬁl ogl-glzuificrntibodies

1ncludﬁ,%éléi£r;9::n?g]ltl ?fP ! oce ogé}rcgﬁtlegtg%% z)gg catlap qren %igélfatalrtlge human cancer

stem cEIY BNBERGY BRIy oﬁﬁ%nﬁlgt) riRdrhpdufiatiie] '@e gl f)roﬁﬁ‘)%hg %fjarrestmg cell

Undesired activity if present, can be renoved

growﬂekuahipﬂ@g obgntihodn imigraches! r@prmetiniesn aﬁvﬁmgmh@é mcgll mass by
blndlng%(fI ?n d% %etagaerb@? 93?&0%%513&%?%% geo%%td?@lﬂ gté a foﬁheq rﬁqman cancer

stem cek]ﬂ)]mﬂgndamca][ DOPhdSik (eh@ noichtdfivatioaot hubedi cescenstymalcHo). be

made by reconbi nant DNA net hods, such as those

described in U S. Patent No. 4,8 16,567. DNA encodi ng
Vaceiéfe npnocl onal anti bodi es of the invention can be
[00118]€adhk Yrek SR hrﬁkﬁ@o@d&teﬁﬁﬂﬁ@ﬁﬁ@ disbI8ida%a QP AN AR for use in both

procedures { by using oligonucl eotide probes that
active gpépassiye bn@umﬁatmnnhnmgn%s@@ |cpinpaﬂ11ll<y15t wefe avgacemed dnayge

| .

prepar%:&;%logttergé/ ’ lyqﬂ)% H{ﬁﬁ%ﬁ% Q%tll ace%yg EE{I‘%‘[ g%%?lg%g gﬁ&; cangf: &1l will
be fromémtto:laﬁcer ‘Milscdn famnetht kane tylpanﬁéalcéteﬂlla;, whichhasyt beethised from

such n1 n COS cel Chlne hanst er ovary (CHO
ApPropEiafy ‘§ B RENARP °§°‘115h‘B’En°E|8 ot ot herw se produce
[00117] mnm@@lhtg&uﬂ binfbrREM £t DsefliiCFoPRin@afin n% BaIusH RaO@SRsS AOfaricty of

nonocl onal anti bodies in the reconbi nant host cells.
methoghy 9k genesrting chlbE arsvaceipesrknaynmn thegi arg prplisplde (sseict sy

t (0]

Apph({rﬁ{)n DI\B% 2@?2(81@'@%{/@260% 8@%{6(9%&1’%6{??023?@%&3% ) ﬁ@ iBRELHA type of
antiges pbs¢ntmgtcelhgiendtrelcamﬁ$ thgs secpubriceorhopl llntwmnmhh‘awa afchncer

1mmurr,%l%6zl1pé/g E%élgﬁﬁl? {:]Eii]tg an la)glg %‘galélg)%v({?r}ggh ?élfs éﬁ{t ctﬂg 1_enternalize antigen and
procesd 11 1ti B Juck thabit 1§1ﬁ¥@|n%ﬁtu|1 Yhej cBhRk S both thOBTHC class I complex and
i munogl obul i n_codi ng sequence_al | rt of the

the MG ¢fasy Tl cemisric dn pape %@P%hﬁldl‘?ﬂﬁlfﬁtfgqegblﬁq’ff A thsotupisepiny gsion is able
to actlgi{%jﬂotﬂ -t ?HEQ%&%% ﬁlﬂnzﬂﬁ&/ Y,%R)txicdp g?ﬁgloages) a%% 8D4+ T cells

' stituted t he constant ™ donai ns
(whiclpare guiged1yf iredprer Uigichy). ﬂttﬁéloclélﬂeﬂndﬁfrstbbréthahwmellwpabkz Q;fnvresentlng
o ey 1 PSRN BORPTah oL AR, gy cn
of the pivestiha@tciinan, UshN Reb.Nema@bl. 9: DF1-2988 199NN ik dapacity, dendritic

create a chineric bival ent antlbog

cells can be used to present an antigen of interest to T cells. Several approaches have been
adopted to directly load tumor antigens onto dendritic cells, including the pulsing of tumor
peptides onto mature dendritic cells (Avigan, Blood Reviews 13: 51-64 (1999)). Isolated

dendritic cells loaded with tumor antigen ex vivo and administered as a cellular vaccine have
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[00114] In this manner, a panel of novel antibodies to

cell surface antigen specific to human cancer stem
w@edBsIvesm be generated using the human cancerPGI/8R2008/051730

cells of this invention. Oncenonocl onal antibodies to

cell surface antigens on human cancer stemcells are

made by the nethod di scl osed herein, the antibodies

have several uses. [00115] The anti bodi es nay be

been SGRIUE AEREC ?ﬂa%cﬁ{/é)ﬁﬁidthér%euﬁk' LR %orqmﬁg ﬁr@éﬂp@ﬂmental animals
reconbi nant anti bodi es or humani zed anti bodi es. her

(Timmgsrpan effal. hiynmn Reanded. 5§t5é)ﬁ15c2él(199§be0| fic antibodi es

nclude not ted t bi ol ogi ca
[0011%{ IIn one‘ afspca,taa(g& t alloweH]to cqntatc%)in Viyo QUi viv an eaptg g epgesen‘ung
cell, suwhlals a dbtydrfticwlcquaompmye @frth@amgemsgc)fthd 08Capehd dendtsesell,

pronotin r arres cel | romﬁh bi ndi .
ceﬂul%ffa%meﬁ B@oﬁ‘&p%efta% ot l% St P%‘c aFl?%IP W\é’éﬁa tﬂg antigen is
presen@ardo% BddfiorPtoCRhdiritiBR8s, Rhdp bﬂ@'d@gfupfor PRLERRGYgtAs IndhudEbut are

), biological markers (e identificatron of

not hn@t@ﬁé@ nhagienhrech it eqlls sandrothes |0¢1§)ﬁlseén’dﬂb4 hf ohthedirgsgriogyantion.
[0011 €. ¢ othég%fg%fﬁ#'ﬂ%nth@ %ﬁ?@&n@ ?q{usls,% g(ﬂntvgt&! +a§1)()n or with the

acci ne
other hétbodhi e chio wdnttomne ast anehthctVERIE iimesidfios a@ﬁﬂﬁemceﬂicrhd:’mbrane
active and passive | ni zati on.
preparggen B8 B & LASEGHS Mtss ahaent g Bes S sspagse fagbs tumor

ina subﬁ@ﬁj I THE ifbRIb §dHTH RAIRYE BBo iRkt disisaut p@asﬁﬁlrﬁ&ﬁbrﬁlﬂznf@@rments or
1. The cancer cell will be from host cancer cel

Veswl%r pm%&hlx pracndesrrighy yide owffand aAmiyistered fosa pagisnicih sheya W@/ as to
1nduceozﬁtlﬁfnﬂﬁlg r(I, ggﬂgeé}lﬁ’g Qtpé'nlt grﬁtﬁ Qlﬁ:l[e%té)léfﬁ?ﬁefgﬁargﬁ éﬂveen the cells that are

non- aut ol ogous tu he subject tunor
ﬂwsowe¢b%manamuweﬁuhnddmIQEﬂEm&angn@Ehﬂular vacci nes. A

[0012(}3 \}ﬁt Xﬂ?t%g‘?@r}ﬁg ﬁp é)?agﬂgletﬁqeglgt%}arléen glggel l(]g\l./ly) cgr%ércl:seneng of the
presenfRRbtERAth@rxPesses 2005 3666 et ARHRAO 6dmdfonla rdﬁpressed by tumors
20050260208). In partjcular, one type of antigen

of the B’fl%‘élétﬁ’f& s cfélﬂqrnatkyéhdhw gouildleq el tifye stemcst. gt gwegem cells.
[0012%en L BLReL cem%wﬁes lﬁqylﬁéalgaaeq)@%awm ngsagal@s% the form of

endritic cells are bone rived cells that can
SuSperiswmarﬁhalccli eusanmsucgne mayrhg mixot eyl ckhipicatn thagang pb@mtacclnaaﬂy

acceptable a]l’ld B rrrgpsa Tible t t%tcgfas uq?lfq%(texc%f:r?tgtm%}ude foM&% éole V\{ater saline,

dextroge @Qmeltfol tethanledr thaug@dind rdoﬂhbthaﬁ(bibjtm&oﬂ ]ﬁl\éﬁﬂﬁlloﬁ,ﬂf d€snaﬂ)|tﬁe

to activate both CD8+ T cells ich are primari
vaceing gRaycoR i r#lnpy?mwaﬂéwféélyﬁlawowéﬁameﬂrS@aﬁ SO ﬁma}sgymg

agents?%l‘i MBIk hﬂ@ St ali uQ/@AtL ﬁ])at edhtan@ehﬁy!:@echeeﬂeaéi@frtﬁé Pdine.

at any ce capa e of presenting a peptide derived
[00123]y oMaaﬂnq:smr@¢mﬂafbmtmdlliamrmgétﬁr@hp%@tt¢raléy &g snjpctndfoe Pxaneple,

cither %\l&bc%«igugly%lr %1%&91{ sédl%l}p aﬁjlg.l_f ¢ édé%\glg‘fé%il? aﬁlﬂe{ aﬂgﬁ%%lth the

dosage tap@aciatiyn, adé ndsmnli hidowelak $vilt hmthbelpmﬁeﬂlly effqaties eﬂitt in@hunogenic.
Alternﬁté‘(}aiyg éaﬁerrrllarllgn?gc%%g 0 %e-lx-lagc?rllc! r%ély éi‘ f)/r% rable %2 alellgnl?l?}?to be
administered depends on the subject to be treated, including, e.g., the capacity of the host's
immune system to synthesize antibodics, and the degree of protection desired. Precise amounts
of the transformed cells required will depend to some extent on the judgment of the practitioner

and the age, health, sex, etc., of the host. However, suitable dose ranges may be determined from
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adopted to directly I oad tunor antigens onto dendritic
cells, including the pulsing of tunor peptides onto
woradoagvaendritic cells (Avigan, Bl ood Revi ewsPAdBUS2008/051730
51-64 (1999)). Isolated dendritic cells |oaded wth
tunor antigen ex vivo and admi nistered as a cellular
vacci ne havebeen found to i nduce protective and
therapeutic anti-tunor immunity in experinental
anlmaﬁrﬂbm éld(lﬁhlqp&fn%[‘stﬁ&e@|Gené‘ém§r' ‘it 18%8nterl}{ﬁgted5ﬂ)at %9 ?he'ftgfger of
(1999). [00118] In one aspect, CSC is all owed
10ﬂmdbmmaﬁﬂnmﬁCMvaﬂérr@xmvdvo an antlgen presentlng cel
[0012%?02'%1211% é%ga&q’eﬁée rg n fl?@é Qvglg: ell’{% ﬂOﬁ?ll of grtrlehse staem is ggveal?'ened or
comprame;eéxﬁdﬁltvads bamlnenlge@@r atlade pensitsher ad z_t)hlfl’piimﬁly}tyldﬁ)mde or

0 ich th igen i s e ition .
phospli!aée G@wa)r f@h lét%wt SY%fiﬁgchOéYémrg ﬁ%’@f‘ré ?8?r8?p%%g@wg%{@gaﬂon of

proteii®B8AL Sadciie by dGatiéhtn@ing (eng')t70l 1Mt %@est ©) %&é@gﬂ@ggﬁ reaBivating
cells, and other cells fused wt C of the present

with ppppietiedtes Fap)ootibedics ta alh‘dﬁélil reiF eV e h@@erlatl kells such as C. parvum
t

L e T

physioC§gi;ally nstopaatic tegetsbla ofuivdHidledhucke hd mamaridhy momo-oleate (Aracel A) or

emulsglr} S\E{Eﬂa}(i/o gollté%h(gagc&‘z)ﬁgﬁ@r(}cg%ﬁa ﬁé@gﬁcoh) Ebtﬁhg%{\){)n d u(i: z?srflotgock substitute

may al%é‘ Bb Qﬁfoloya_d" EOThBNURAER akdwEIDRSRVERIBIfHcBNt S consi sts
asnma nenbrane fragments or vesicles referably

[00 12‘Hr i Ew%urr ingfRpces; la@ﬂblm degiiebl e irAdainister it dosprenfiteyaccine,
s B S ERot R5ub L0, B0 LS SFERARSR ey o o
more, gglallg twhat theace Thheagouaticrs will romallyaat dgentvantd twhlee week

interve&, aneratgﬂaHﬁ H]é[ﬁ gr ﬁ,gee }!gflg %%%&cﬁ%éﬁ)o(’s eé%a(l:t?llgk}smals of 1-5 years,
usuall € Y yeSB, fadiBe ﬁa‘quir@tetonﬁzﬁﬁtamta proeeid [eve] bhaitibedies afS@Smory T

a variety of oncofetal antigens commonly expressed by
cells. t umors of the originating type. Alternatively they

could be fetal tissue stemcells, not cancer stem

cells. [00121] The cancer cell vaccines wll typically
Pharmgeptiey dragcing € onmjositivabl es, in the form of

suspensi ons. The cell suspensions may be m xed with
[0012%]xC iPhammstttchlatonqmatlpﬁWOmeng the @hhoyr adicejptiabhe pasferably

admincs}??n%J L gnltefer%]:@, E‘}?ﬁ?&?gq?@gg%? 1é1];ra l S 1?1‘%%2& I egtélic’/ Pharmacecutical

forms ShidaBRI B} inj Rt HaMlud@ktckiR@qhédug s@ﬁﬂorﬁ%@isﬁéﬁﬂoﬁ@ﬁ)r extemporancous
t her eof . in addition, if desired, the vaccine may

prepargionit ofithe yelwinns andieprrsonst Inalkqasesdhg fosmaesh he eerils @eﬁ gt be fluid
to the g\ﬁér{tltlﬂg Ny s HHéa%hL}’ E}ﬂgts ﬁlﬂgtsﬂfe SP&'B'leblHIdeIeﬁlE Q?ﬂ(?tﬁ(%@%% maflifacture

juvant s t at ennance ectiveness o
and stomm:andemusﬁ Bﬁfh@ﬁwémagamﬂ‘ethe avgarpAvedctionaf inj,croorganisms such as
ectiop, for ex

t
bacter G Bt (g e BRE G A e s s Pm e B o Sxample,
water, %ﬂﬁhdﬂl p@lydslqdarlefaarapleaglmfolclﬁﬂpﬁt:ﬂebglyaco\r\faﬁ&hqdw@p@lsaaagene glycol,

[ation, and in such anount as w

|
and th@ Hbq)ai%,tablie érwqugps dharead; angdoegeiable il ﬁ(}}@ ®FIDET ﬂuldlty can be maintained

by the use of a coating such as lecithin, by the maintenance of the required particle size in case of
a dispersion and by the use of surfactants. The prevention of the action of microorganisms can be

effected by various antibacterial and antifungal agents such as parabens, chlorobutanol, phenol,
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Alternatively, intradermal injection of the vaccine
may be preferable. The quantity to be adm ni stered
waolepsng®oon t he subject to be treated, includi PGI/US2008/051730

the capacity of the host's inmune systemto synthesize

anti bodi es, and the degree of protection desired.

Preci se anobunts of the transfornmed cells required w ||

depend to sone extent on the judgnment of the
sorbic Q&@Ctthhﬁérgé'h? hnPfd 1ikO8n 888y chedlildioniS SentsGh & be iREULE for

host. However, suitable dose ranges may be determ ned

examplq, svgan] oresbdivoddilasidgnBrolonized alisomition b€tk igeatalilesompositions can be
brougt BSR4 v b5 BRO THR O G BBl AP PRyt

alumnﬁﬂjm\%ﬂ(mt@rmynd)@lmfneferred in cases where the host

o0 BT L TR R B 25 s v

requir@yAhsust fahOh ?&Wﬁﬂ%n( RtH i RGTREL IS iirddlents enumerated
synthetic ynmers of sugars (Carbopol

above g geairadi foowstd by Bitespchstenlizatien. aensrally, digpasiens are prepared by

1ncorp5%1§§% %%Fé& sgerihégd ch‘cQ%/e gr?g[g %ﬁse glt()(e]:éggl? a%l??:lggxgll %g cotngams the

basic (h!;}im:ﬂmmmedmmtand tﬂle\mbdlthrekia)dtee ingaddiangd frem shosh ec@sndrated above. In the
vum or, endot oxi ns or |i popol | de
case o e B el e BRRGG of R SE G Ry FGTBGP e Rgthods of
prepar@GiLRt luamV@gRARY Breicl &ryg idcth@§esSkisibh ?i%ld V€ of the active
nono-ol eate (Aracel A) or enulsion with 20% sol uti on

ingredipnt plas pniRsidgearldspirgdHngrsdisnt oy Rpmw%b/oﬁt%tée -Hltpyed eplution
pubstitute may al so be enployed. O her adjuvants are
well known in the field. [00124] In certain instances,

[00127 ]t Vislusedblgereie s iphatmaeelttmaﬁw adcaptgble cammai"tinglhides doy esd df solvents
he vaccin exceeding ten vacci

aisperyigy G e att e bl dna G FOGHH Brkatp el BRabr Jbrsng g detaying

agentsal €he 1U&UBhd WselofOudBmddi Rl agline foraheiniREltRABY Witivk substances is

normally be at fromtwo to twel ve week intervals, nopre

well kpesyiginy tbe it dimcemtriesetar gs pax eonyetiosal medis picagentis fispmpatible with
t |

the el R, B i RSB A BBl S Fncntary

active m&ﬂemscncrayl asodsliherpdPitad m@@tcpmabswmscu ne

thereo

h ar
[0012 ont aeR ase tprlll[armaceul F% e(fcle recfeers :[aorrélo ecuﬁ?r en?EFs and
compcﬁﬁidih@t}ﬁf & ﬁd ppajueaieslRkdiy or $1ﬁ1ﬁlﬁﬁ1m&d5wﬁtﬁm@ahbrywhen administered to a

ﬁlr adermal Iy _or intranuscuylar| LY. Phar maceuti cal forns
huma% dE BIsParation Oﬁaﬁljaét“?quéﬁo‘inﬁ%%“ﬁfa’et Ltcepiame aé’cﬁ‘?f@‘&i‘é an active ingredient

is wellSRlaktkio8i$h @k afli ?ﬁﬁ&ﬁ’l‘yoﬁﬁh COMp S RIRRY RHRLMEas injectables, either as
preparation of the sol utions or di spersions. I'n all

liquid edg@@Stoh euspersmnyuwlid fernstseitabllefoaneluesin, presufpasbign it liquid prior
to 1nje£ anoE‘? ﬁjpe%%reaafﬁ/e ISarzp[%%b altsg b? ?ltsﬁ'fedl t must be

e un e Con | ons O manu ure and stor age
[00 1293]n d Upos forblioe setutieds szgabmaimlhiseramn taminnad dontpadlslt math the
o{ m Cr.oor gani s such as
dosage formulation arid 1n such dmount as is therapeutically effective. The formulations are
casily administered in a variety of dosage forms preferably as injectable solutions.
[00130] For parenteral administration in an aqueous solution, for example, the solution should
be suitably buffered if necessary and the liquid diluent first rendered isotonic with sufficient

saline or glucose. These particular aqueous solutions are especially suitable for intravenous,
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bacteria and fungi. The carrier can be a solvent or

di spersion nedium containing, for exanple, water,
werdvanelos pol yol (for exanple, glycerol, propyPEnes2008/051730

gl ycol and |iquid polyethylene glycol, and the like),

sui tabl e m xtures thereof, and vegetable oils. The

proper fluidity can be maintai ned by the use of a

coating such as lecithin, by the maintenance of the

1ntram'i1§ﬂﬂ'ﬂr rs%lgc&ﬁ{eBhSC i RraBlffil bl ﬁﬁ%r@éne@l ééi'nﬁﬁ%eﬁioﬁnlnqﬁg cQﬂnectlon
he use of surfactants. The prevention of the acti on

sterlle @ﬂuews: m@duaglm camiee aaployrsl il lfhedmewn by thesgr ¢fekil in the art in light of

the preasF'Irt dlSC t e r e%arll d anc%r{ef C coﬁ'l%%gtdlstssl ({] inm P& 15(301%1’;| NaCl
cnlioro ano b SOI' C acCl mar osa

solutidni daé eltheﬂ aﬁmﬂyto (1&9@381.1 of Bygioderinm cBgR Musd ereyjcbied hinthd pﬂb@dsed site of

for e ar.s or di um chl o |de Pr
infusiop, £56F fﬁ 'ng‘ﬂm%‘F t gﬂ?%ﬁf%é?ﬁmr@% §5§]a]%[] ‘%@1 pages 1035-
1038 QY9N S OSmOV¥arfalin HSRshde V{fllﬂ%eGé%Eﬁ?W bdduP BSpcRfiing 98 M S
del ayi ng absorption, for exanple, alum num
conditipsred hecabiselebeingdragtadaT haperjonaaspensilde dori 4dgninipfyagion apllen any
a
event, ?géﬁ]%%lhg E}% ?hr%&oﬁét% r%ggeﬁlng glé 1%%%1&52?%{1@%‘[ nlgloielager §otr M{It%
admin'&trhﬁ/cen preparationsashowdd me@f sterflgy qtybh@enicitg, r@demhitaﬁety and purity
unmer at e ve i red, follomed by filtered
standag SEP F?@ES?P%EBAC%@FQ &lfogd‘fs 8iddns are prepared by
i ncorporating the various sterilized active
ingredients into a sterile vehicle which contains the
Drug Biggp¥eryi sper si on medi um and the required ot her
[001313”9%%‘3{11%@5% Jffi Wgﬂi‘aﬁ b%%@r s‘%ﬂ# TBIaL Rih@PRYEy !thoth& @e%&use the
sterile powders tor the preparation of ster
isolateid jumeh afplcer goh wtll poysilatiohe disclesedrhesth m&ttho@g)b(;aﬁned followmg the

teachi:ﬁ) %ﬁﬁr grtbv:éagp %a#;aglﬁ\rl@ lgq%g} pger\% 6\%@ é%Oq d[?é rﬁcgl tgg:g %gle%lsclosed manner,

they afeﬂ@ﬁfﬁdiln@ AtayRlidpEayasmyth & B €lirfac @ RAprekastisk @6tcipR@eiadirantavt heMbeen
previously sterile-filtered solution, thereof.
heretqu@@ilzque;&é o §BHAH 71 n Proviona FHEEBEFbRINS Werestuabmey inhibit
the dispRiy" 'f%fotelhsn&d waesi ﬁﬂfﬁc@gﬂjd/@] th &ere\ﬁ%mo?progénﬁp @[(ﬁillt%ally, serum
coatings, antibacterial and antlfungal agents,
protemsscmtscmm:blamdlealtlmpx cemne dleheaage ngtha@éﬁtlélemtﬂpct, hed bing & the
cancer-gte(m c%ﬁssulrj{a}% %ln%l Clgtser dle Wl Iialskn%emn(t)nsoc onfllhﬁtlgcr) 1c Ctg%%h(&aelngl}/s CSC
antigehd) S@ﬁ@ﬁatﬁslyaﬁmtdﬁﬁﬁﬂ@’ﬁhaﬁ}ghﬁh fomdion, dbhfoﬁhg@tﬂdn bBactivity as they are
. inconpatible with the active ingredient, its use in
being sqqeetedod Apeiacting wihprsen @F%%le%esc@m teiRpfligplayed or secrcted by

humanHRBr & IBNEAL Yr A6 tn\ielehRE 8BS nfdl 1BV S fhififal 1nterference from
i ncorporated into the conpositions. [00128] The phrase

serum 'bgstzgl eeaides and Haks] mayaleccpreablysologstldy andttopetegiealyl ageurate.
Thereng Ig}ote%gs e%flﬂgesge%n? %?etéd osr cfl%"f]a&e&jg Hl%tsu oLf%%u%Qn cancer stem

ar un owar gact
cell aradmmblsttz&gﬁd fdrana dwahpmeﬂfhen pﬁeemhscahmem drﬁgsaa*re aqdethasmrget

.conposition that contal$§ ein a fa
Spwfﬁcrpgzﬁsla?% uman gaueer sippyeqliseg ar? S fafe P’E if ?@?Bfl%,ts& fhgrefrom in
vivo. BiheGTRRASHE HAPSIt@ B PoRRAERTciRSoItd REhAYaBSor st REE. In yet
a

another embodiment, human cancer stem cells are used to develop or discover small molecules
or other therapeutic agents that interact with human tumor cells. These small molecules may be

synthetic or natural and can be used to stop, inhibit or promote the growth of human tumor cells.
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l'iquid solutions or suspensions; solid forns suitable
for solution in, or suspension in, liquid prior to
WO 2g08021907 can al so be prepared. The prepar at i BOT/T82008/051730

al so be emulsified. [00129] Upon fornul ation,

solutions will be adm nistered in a manner conpatible

with the dosage formul ation and in such anmount as is

therapeutical ly effective. The fornul ations are easily
Methdl'5f Prsdtfleffl in a variety of dosage fornms preferably

as i njectable solutions. [00130] For parentera
[0013ldd miAmother aspediof ithe lawnaqm exyukyes@taﬁmg @rdlseﬁ@rcoe&lamplweth a cancer
stem cell gent%ﬁe (l)thpIar {]a,l)zgr((j)altJ ((j)du flto¥ 1}1%} (lﬁn%bbg{. gﬁmeted to antlgcc?les[%aﬂ{target
mﬁ@eﬁﬂﬁfBQﬂ@ﬁﬁhﬁﬁh¢ﬁﬁﬁ@éoﬂ%ﬂﬁﬁ&ﬂ stdrheslés qfakhit irsghtéon. aqueous

[ sui tabl e for

ol ions are especi all.
[00133]¢ 3 3SIChb f s@rﬂagsem ﬁYenﬂ% Broytden a gigghodicqampygiag adpinistering

to a suBJeet diflddodRewith QHIQ‘S@ASC afl Hin@hﬁtolf@tréd?&her heutib 'aéent and a CSCora
connection, sterile agueous nmedi a that can be enp OyEd

modulgfor pf HeSK setheurfase ehiigse. &f prsfarict] emhodimentsy the rafigtherppeuge agent is
Qpe1 qosages I
setcctqg o P HER O, (S oo Le REBTR Bre. A0 i onPand o e Re

%, Snel’t, et Attt edd talidoOe: Mtopés_dﬁyphdﬁhmhllystmr éhbtidimants other

agents&%?ﬁlggta?eke%.}cﬁég Sﬁ n&ot g{?ﬁ::l}tﬂg gg?lt{nfsl g{x%%éﬁ i %’s(esgieaﬁi%cﬁ%cule toxins
or enzFERhtidaf actPRASSns O et S Bin@ N p 1At (A BED brigiROMBluding fragments
variation in dosage will necessarily occur dependi ng
and/orgjgripme thegneiftee é?fh@ﬂis cleetris ghjreetisahemig oxidlerd igury, rgpé shock,
S )
ciBSGRIREERO0H Ny M SO DA o
factors, hoinvangs) ghthe gijs e(cte. , bivtteeg perasitdsomtrheetabar parasites, fungl viruses,

oSBT R 20y sRESIRE 805 B BRI oo

cmmageqU|red by FDA O fice of Biologies standards. EXug

covery [00131] Another use of human cancer stem
[0013‘Hel Tae ﬁ‘ébl‘?“é rgatagn et il cap by er Xpriced hpsweptigcompositions

disclo eﬁqﬁleﬂ:‘irﬁ gr HH!B%&&&%BH %ﬁth%‘h? 'Kh&\%ll {reﬁﬁ)i@ﬁ’tl 19%60&@13 Ig lor& Eﬁ?@(ﬁment the
erein’and those obtained foll owng the teaching o
antlbOdY\p@pulamem aidger thalebromapprodupnesich usliyodicseratsed farthe treatment
%q& n the di sclosed manner, they are novel and
Isplay on their surface, express or secrete
[00135]r otlehmshdr babodiawet, Aetthheentibesapaitins odihiciavaitied agscffective in
ous cul turjng techni ques using

ar cterlzed Pr evj
making gﬁfﬁ% cregyt ar dAPpged %h%%?eéaﬁ%?ytlw %p?%% ?fﬁ@lt&ﬁpqnﬁ@tegioﬁoxwlty
(CDC)S Wi ARES ARGt LiNEEREURLIRiGHy (RTRE®) i Dther host surveillance
Addi tionally, serum proteins of serum bi onol ecul es may
immuiuse a change in the CSC phenotype, and bind to the

[00 136;}3 ngg {mo?ﬁ n?élhglo gy E}Ie %%ut%] g)tﬁﬁtsl?loﬁse Vsmug\!ln{lgﬂ gre U%d in

noc Ona I’es 0O én
comblﬁdttoar\ﬂﬂi dtii@l agentpodihe kaise asrayffe[hﬂmgzgsuﬁnatidmn dthle @melnatlon

onformation, or activity as the bej Cr et ed
treatmEeqm ¢CEPEBEPREATORC Bt BT OnO LBy SEBHS n need of
thereofltanlyanes dBfer&® tHeRlpB&idBbmpositions at different time points of their treatment.

ofa dlsease
may

[00137] Another aspect of the invention involves personalized treatment with the therapeutic
compositions of the invention, in which the antigen(s) expressed on the discased cells of a

subject are determined, and then the therapeutic composition of this invention that modulates a
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human cancer stemcells grown in a defined serumfree
medi a have mninmal interference from serum
whr@sodmetil es and thus, nmay be nore physi ol ogi PEl/Ug20a81051730
topol ogically accurate. Therefore, proteins expressed,
secreted by or displayed on the surface of a hunman
cancer stemcell are desirable targets for drug
devel opnent. I n one enbodi ment, drugs are nade that
par‘ucﬁlﬁr sgﬁfectsaﬂﬁgérf ik GheR M@ GiifSrc@ o IR & A0G8dins 1Mt fRtods described
/or cellTs treated or differentiated therefromin
herelnv |In/@ne Bibodiment.ghe thisempdytisrommpsitipnsert thdgregpnbimy gntion are used for
mepemogqce&%agf the human cancer stemcells. In yet
ot fi i ment, human cancer stemcells are used
to develop or di scover small nol ecul es or other
eutl agent.s that interact with human tunor

Tr““%@?ﬁ ePHE@BC onfifionsy| ecul es may be synthetic or
[00138)at We@f)1aﬁ[&%oﬁ@ﬁoﬁsemé’l%@@bén@grﬁtr%hghﬁm'tﬁ-ih@rs Q& g PFARDLiGer, kidney,
the growt h of human tunor cells. Methods of %reatnen
bladder JuaBRgasine tohatiana splexertab raskée, ipancentic dang, nublal dyroid, hepatic
0 t I
carcmérlflgsag%rgcgmgs ghgbqgsﬁ%la% ﬂ%‘ Ja'rlgﬂs N%ag?ggn%:%ﬁgﬁggﬁi rléfpg&gs r%lii
lymphb1drmztl@ﬂamcmesamme1bdmhréas su]:1h aanh&n@éi glahtaistgmytaﬂ hapothslamic and

resent on e sur c of t t te I1s qof this
other @?ﬂ@ i B#fro Ifhﬁ ,aﬁt]r&lﬁg d&g%ﬂ (aoehc( éor Ty t1nf{ammatory,
angio geﬁmemlg{bl@@&lg&a&s anmﬁsmgrs%ma b$ o @Hi Pdtrﬁ&ﬁﬁﬂlf‘ﬁreferred
to a subject diagnosed with a di sease an anount of
targetsy fagireptmertap & Prepais sempandons aggmegiods ohibe nroaemd rmV@fltl%n are
Iwoméﬁ?%&ﬁgl surface antigen. In preferred enbodi nents,
I ot herapeutic agent is selected fromthe group
[0013Yondhs irivegtiaf proddésoacthodsdo irsatsopeal specifjc ndplastid cqnditiods. In
.Y e Re , Sm,.Bi ,..P and radi pactive isotopes qf
certain) oSt TR sBoaT aurred Bimab s BR e R g But not
1imiteca%m€fenat Qﬁlﬁ?tl.urrﬁ)ktf mals -aSdoeinidhenape utvb@lala@emal lSLsaic@?hial’kﬁ;trocytic
such as small nolecule toxins or enzymatically active
tumory, bladder cgncep febanpus cell cgigama apfl Fansidenabegliggreigpmay; hpne cancer
(adamhrﬁﬁﬂoHﬁ' aﬁ&uﬁ{rﬁzﬂ 'E%Hé a/s%ngs{twch&?cfr% Qtﬁteth%&&{) br]:u'hedﬁd spinal cord
icals ectric charge, ischema, oxidant injury,
canceth,eratta&tfttwdkam ¢emals ducdyy pacer oqubiyd bdgvtemorsi creﬁ"‘haahwamcqeon

chondlfosarf: ma c%?]ro Prfrrlglgce Sorhcr))p}%oﬁg %etnaloceﬂ <ca%t1n%l§naggle%r c%fl carcmoma colon

cancerp&ﬂ&%t:thb@ncérﬂchﬂﬁﬁelhd énipn ﬂlﬁldSL%SHlsIt@SytoﬁlUQ glbsm(\{plislﬂs €mall round cell
prions, and Vvirojds), ceII-ceII |nte3$c%ions sol ble |

tumory, SE?I@V@OH‘Q?NFW:‘%% ; tugpeysexagksl e%ﬁgé@%l TR ColRy, BB genesis

imperfe&8534km Tﬁlﬁoﬁs‘kﬁlsﬁlﬁ&a bf 82BN LalBiRRAS R (ﬁl@ﬂ!aﬁ&’er@ gestatlonal

variety of therapeutic conpositions disclosed herein,
trophoplastiqdisenbigemm Fdhtumiorsh headyanid modtcaneaatistetroell itymereK anosi’s

Sarconjﬂ k?&g%%g%%% @@ﬂ%bla&'&&%@%}) 119@?'% nfORH LA 1.80%), déﬁgélgfaft he

I es are us
hpomzt/bf&k@rrﬂmﬁnaﬂfus aurdd1s dq&@r&ﬂﬁd malignant lipomatous tumors, liver cancer

(hepatoblastoma, hepatocellular carcinoma), lymphomas, lung cancers (small cell carcinoma,
adenocarcinoma, squamous cell carcinoma, large cell carcinoma ctc.), medulloblastoma,
melanoma, meningiomas, multiple endocrine neoplasia, multiple myeloma, myelodysplastic
syndrome, neuroblastoma, neuroendocrine tumors, ovarian cancer, pancreatic cancers, papillary

thyroid carcinomas, parathyroid tumors, pediatric cancers, peripheral nerve sheath tumors,
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[00135] I n another enbodi nent, the therapeutic
conpositions of this invention are effective in making
wo b@sdiwesmsed or danmaged cells nore suscepti bl BCT/0S2008/051730
conpl ement dependent cytotoxicity (CDC), anti body
dependent cell nediated cytotoxicity (ADCC) or other
host surveillance imunity. [00136] I n another
enbodi ment, therapeutic conmpositions of this invention
phaeoéfr@m&sﬁ&iné %nﬁﬁ’ﬁ? A PRostt BarRENBEst@FRV LAYl mERGoRA T Bre
or different classification. Thé conbi nation
hematolpelatdmerdess, ccanl mct@mth wn@@nlthelpctolcbmnmshabd@an/ﬁ@mmmyrcomas
skin Cﬁlce S(gf tlSS rcorr%s S IIJOleISC (t:e§ cancer s?omacfh cglnceeg eSo ov(fa %arcoma
&r 31 1 erent Tﬁerapeu i'cconmposi ti at
testlcuddr e iy nhic RBrcipomaf thydbmh i void ﬂileaitﬁﬁﬂctanceirQﬁllﬁic}rme cancers
Anot aspect .of the invention. involves_persona
(carcin qﬁ%% Cr{ft ﬁ}’i‘d?lﬁémﬁﬁ‘éaf%%% i°8d lEpEERd)i Gheergn Rrﬁ%rre
embodiM¥@8 thOfhncérBud\lIS BretsBR cRA fbBemRé gl)ouﬁ)épgcﬁﬁistﬁﬂoﬁnnélﬁdﬁng but not
di seased cells of a subject are determ ned, and then
limited toebredsepanperugdlen @@ﬁﬁosﬁ%ﬁa@wamer,ﬂhm&canmrem@m tdnak metastatic
Li,gen is then
cmmmﬂggghés%g?eg@g&kgﬁ&ﬂidgﬂ ﬁgégﬁgralng to the nethods
[0014@) e s Cardeanaefitie thyrolid glamcblselnd)mdstmemtnontﬂmélghhlmya)m ¢ghetdndocrine

co QSitiO of the entJo are use
systenp & BB e Db EacH AR T LR BROBET Sy or olliular

and po%ﬂSJ @hf‘fér@lﬁﬁtte[d%@@](m@@ﬂﬁba& dnBplaQnyli Chl@ﬁh%rﬂaﬁ 6t 46 Q@agina include
nant tunors (e.g., renal, liver,

squamreuﬁnglwar%voawdé cnopreiaema, rgelaranmaandsyrseman Towishisr encen is broadly
divideB5,R8 §@hiBomPARFRGRLhfonda vulval, thyroid, hepatic

carcl nonas; sarconas; gl oblastonas; and various head
[0014Hnd Theokmpsiare epithelibkbukemn eshathgmiy, wﬁﬁdi wayrerl ignaeibe estensively

) t her disord ch as .heur onal i.al astroc |, .

1nﬁ1tra?‘ tl?,]oglng?ﬁl%’s%gl?ydn OF%‘[FS ']ﬂheﬁarm Qlly,tnoﬂ;}gcl? 81&50&1&3&1& ugled%o describe

neoplaSik tHaekiod no Steitii@ia aﬂtﬁe bpiatigicRalposerdl Bah@aicspitd@l tumor that
i nfl anmat ory, angi ogenjc, i munol ogic disorders and

exhibilsickar g 0lodis eRPIBy Atsibesin Satups moilerach oy s e fherthnggus is
knowf RLAR Hic' Afcid g RALNERhoWh Ly hOCTRARMNLE Compos: {1 ons

t hods of e present |nvent|on are neoplastlc
[00 142:]ondim Dmémrsferr?(i) e BeimThiethic nmtlomnrwndow dethodwef tmjmgtb@east
cancer suc as PERCE cagclneec I1rf1 dl;l: + 1§Q 1na S ali C?\ngaacll, medullalg carcinomas,
certaln e S, e neop as t1ons

collouB@lr@ﬁérﬁds fubanix themgﬂn@u and ﬁﬂllamdiartgy btiastrvahcer.] Bkib@xp tidtments
@dren Iand tunors, Al DS-associ ated cancer
availabje fordhese gfa?ttcab%m PabigRIs SRR UrSEEt IBRVPPBCrEpERdation theyae

chemdBRRGR el REHAMUSPE O h cERAbMLAN BRARBE THANB et tﬁ’&%euﬁ@ '
carC|nona) bone ‘cancer (adamanti noma, arieurismal bone

compasifons candhstadoutisiartd ofer the subiess hascbma)reatbd with aanelf thpicrigghtments

ora co%iﬁlattﬁ)g '?lge?gcf)% thpFetréfnt e%ﬂo%ngé’n%% B sﬂgf%{:tsther%e%%g tco&s&cft?orn's can be
carotl oay unors cervi cal cancer,

administered after the subject has been treated with one or more chemotherapeutic regimens such

as doxorubicin, cyclophosphamide, methotrexate, paclitaxel, thiotepa, mitoxantrone, vincristine,

or combinations thereof. In other embodiments, the subject therapeutic compositions can be

administered after the subject has been treated with one or more agents for endocrine therapy

such as tamoxifen, megestrol acetate, aminoglutethimide, fluoxymesterone, leuprolide, goserelin,

and prednisone.
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chondr osarcoma, chordoma, chronophobe renal cel
carci noma, clear cell carcinom, colon cancer
wa@elosiewosal cancer, cutaneous benign fibrous PCT/US2008/051730
hi sti ocyt omas, desnoplastic small round cell tunors,
ependynomas, Ewi ng's tunors, extraskeletal nyxoid
chondrosarcoma, fibrogenesis inperfecta ossium
fi brous dysplasia of the bone, gallbladder and bile
[00 143:1 u C tIn %ﬁ% %&bo&ﬁﬁ*ﬁ@tﬂe%@slenttlﬁ%lﬁgf? bﬁﬁ/‘deQ a e SBRRCROr F€LrTh cancer,
tunors, head and neck cancers, islet cell tunors,
1nclud1ngp:Q§hehgl Sarie ranork suj:h@ty adfmqugrpln()m@ p’mhg lovary tandran adenocarcinoma
ry I na cell e
that R Al ot SR Shta BELPRATT bovib T IS G herservtisiant
compdsltmamrmﬁadhum&d aftevibe saAae sis Hdae padtedivith boyras the existing
hepat ocel |.ul ar car ci nona). nphomas, .| un ncers
treatmelgt?rﬁn fuding imngigp ef?@ﬁafaga é@h@&@mﬁn aﬁﬁthe@aﬂaﬁre@ergme dlpqrapy ora

combif@oRi tRQBFE, Th reh &RIdiR&HE NOMBrafific kompositions can be administered
medul | obl ast oma, nel anoma, neni ngi omas, nultiple

after therrglise e bacsoivatesiveith enel aringsire cfrgmthﬁmeuw elgagps phebsasi ¢
b C{.
cyclopgléﬁ)%:z’t%n Cgﬁﬁéﬁcﬁ}: lllﬁ‘glta]%ﬁgef fugﬁg%sg%@gg fn cﬂﬁer emaﬁ%eﬁts the gubj ect
therapew@ticGiompuEiS onspan bt by oiistlert diafitar she spnbﬁ:lcdtas beemmwnmh one or more
heral nerﬁe sheat h tunors, phaeochr onocyt ong,

hm“”ﬁ?#ﬁ PEATHRHEP S 938 % e cancer, posterious unvea
[001441E| RARnallA[IR HeHREbLR bREIds dln&ﬂfdéﬁffsreaﬁ@mwmmﬁ%ﬁgdcﬁ as
cancer, rhabdoid tunor, rhabdonysarcoma, sarconas,
adenogsigiporaRndBe corefopithqlial inelugdmg sewmrous sell sareingme end
adeno&a?ag(g{;las hg %ﬁ%bggﬁ%&ﬁg ﬁ\éﬁ%ﬂﬁ‘fb@éer\ﬁéﬂ %ﬁ{r% a(ljr{!: gﬁ‘f? @l{ln?f%surgery,
hysterecwroerand amatlical ysterectommp anmu(l@thﬂapy) mzlrhatwﬁl thdrepycexteinal beam
onetri

radiatiGP HRERY o Dias R R G HBaR (et pPLSERE s the subject

therap&@lc@ohdsifisroah e a @i Midered affd lthcdsubjéoDhas be&iChrdagidngitstie or more
not limted to breast cancer, colon cancer, prostate

chemogheransptic feghpens awdiers cispifipgivebopfadingly drepaise difingtegann blspmyein,
Vmcnﬁsm{é %1%@%%%&?@0 ﬂﬁ‘ﬁ%ﬁm m@opg&a? m&GRthexG@! & a%ﬁﬁnnatlon

réi noma of yr0| I's the nost
ﬂmeEOnnDn mal i gnancy of the endocrlne systen1 Car ci noma

e. i.ncl dj ff rentiated. tu

[0014%pat'[jﬂ ngre§t10(§1raq%0%frPVICu aatrr men for %ate Sigepts Fuch as pr%ftate cancer

selectdduffami she(foreiving wrnyadeﬁocanamlnasdrlaﬁ)aderﬁaﬁxeinﬁmaaEat hﬁs hly@ated to the
vagi na. |ncluﬁ§.squ us ceII carci no

bone. SYELHE APPUAYHE PHE} t%‘d Ay SHORBRHEY %@9%@?@?% and

chemo®@RGH ard Sonk! @RHh¥ntdhmiigad fdr[#’&taﬁ@ BRI PatidRs Some radiation therapy
nonsém noma types. [0014 hynomas are epithelial

optiong gigpktsriesfl bedma rmlmsncluﬂ:mg Hredimgnsionsy cordornipéd radiation therapy,

mtensﬁ_)hﬁl%?& 4§ %dl'cjtt{&{l tﬂer%p%t & P%f&%ﬁ%%%ng%%ﬂl‘% dd Xt%?mrlgegré{ﬁﬁs

omar i
Brachﬁhﬁpﬂn&ﬁiﬂiﬁcrﬁdﬁ;&tge@hﬂ&\mﬂﬁr paseibte mEth@dsaised totti"eat pl’pi;thth ehna@l. The

onent el.i al nDr t E
Suble%ﬁﬂ@ngpe%coeﬂypw @ngp 9%%“5“%‘?{8‘1 T icc: B Reatgisggvith any
of thedcQRIBEcnERR G ct)hﬂélriaﬁoﬁ MRrdoRYIUS thi ecmbodiments, the subject therapeutic
compositions can be administered after the subject has been treated with one or more hormone
therapy agents including luteinizing hormone-releasing hormone (LHRH) analogs such as

leuprolide, goserelin, triptorelin, and histrelin, and LHRH antagonist such as abarelix. In other
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known as a thym c carcinoma (also known as type C
thynoma). [00142] In one preferred enbodi nent, the
WO 280019081 provi des a net hod of treating breasPCT/ERNES/051730
such as a ductal carcinoma in duct tissue in a mammary
gl and, medul | ary carcinomas, colloid carcinonas,
tubul ar carci nomas, and inflanmatory breast cancer
Exi sting treatnments avail able for these breast cancers
embod?ﬁteﬁt? Qﬁésu%;e%t ﬁ@faggftﬁé’cohﬂﬂyﬂgﬁs%ﬁ BPYdminferad 8N the subject has
her apy, enot herapy, endocrine therapy, or a
been subm@cm@tandmgcm émwtlonﬂﬂierasm bj @wlrogeh evpppession gherapy lncludlng
orchle%torr;rlﬁo?n ot orneS bo% n%s ‘?19 %;ﬂte?té[sﬁgér%dr %ctcgrrnﬂgsqgonss %9111 ge admlmstered
after tlﬁmsilibj eﬁﬂials (bBerI Mdﬂ&ffﬂh drhantiednided gen aFdnd s chiel lﬂﬁtantldikg‘ bicalutamide,
i c conposi.tions can be adminis

and nifillf 5%@@%@?@8@%&@ fhe 8YPieGt der Uy ¢PIRonikiopt cqﬁﬁaﬁeﬁmmwtered

after tENQBRENRE BPGUEdated vaigH RV n$I#6 Phdso tIOKRLHObEIR such as doxorubicin,
cycl ophospham de, nethotrexate, paclitaxel, thiotepa,

cstranyystinsx e{APSEsivemito Kantrone tvinhlasting. Pediiichaloramel. ccrtoplsfin, nrednisonc
nments, the subject therapeutic
OraC&%mﬁ%gﬁ??%%g can be adm ni stered after the subject has
[00 14(ﬁee Tht peatme dhwhtidn fartkergirovdesenah@istod tikatinggradaesticancer such as
., Lher such as tanpxi megestrol acet at e,

eplthegﬂ.ﬁ ﬁe}}é NOMaH f%p&gcre?t Lf%\ﬁ/tll%get %M&%e@ogaﬁwmadg a pancreatic duct.

The suBRLEMElabSutic@BhpPSiBEHY 3R BE alRPidettd Affer MXOUBREL has been treated with
enbodi nent, the present invention provides a treatnent

any offthy cxavmeitAMeaisdasiuding ehamithrganyind ediation, onaeqnaination thereof.

The s%gfzp{h ra? c@ﬁlp@ﬂﬁ&%%ﬁ %e Q&lﬂﬂls'teg c% ﬁ?er %%K e@ﬂgts "Bgen treated with

enocar ci nona t has mgrated fromthe ovar In
one ortrhere ahaharthearapeutavgdnys sudthes Slibprectacil h%FHmemrtomycm 1fosfam1de

0 i ons n be adm ni stered fter t he subj ect has

doxorgiRER irtarBER. SRERATRGR o RALPRTSING: r oat mont <
[00147|NC ITWE bitgert ARG NEORRYS addﬁdinaltthétﬁodshﬁl’[@@t)/ng bladder cancer such as

chenntherapy, endocrine therapy or a _conbination
a transjtEplesl ca{%ﬁ%@lﬁé}rlﬁw&&&éﬁwwﬁ@lak%@I@Wdfs@mti@al cell
carcinGREH Afinb AR %hqu&h@ﬁal QAN RkSing &1%%19&&? rsgﬁdaf?oue W0 &6Linbiass,

een treated wth one or nore chenotherapeutic

adenocrae(gn(pmwg a@mﬁal]asll@ymecsp Hg gpitﬁalmpmbodleremgdhe sitject therapeutic
comp051t1k())ns rT%eha ;néllnl(se S]ied a%%rf t%e St ect Las been ?re%;[ecﬁr\pvgg Iogg Q : @Prg& he

1mmur&ftﬁdi¢z[pyt dgents snhuheas Babﬂiﬁs @@1@1’&:‘[& G&aﬁIECB(W})‘; ihtcﬁﬂﬁorﬂ[ aﬂmg‘lﬁcoprotelns
e therapy .agents such as tanoxifen. [00144]

h
In othogatbp BHaRY (1o SuhEt TRRFITTOFPTRAsiodR aneberAd it after the subject

has bebf &tk SHYHiGRbre CRAREHraMGC A8crRIRRR S]MHEERL MR tHorc ki
cervi x epithelial including squanous cell carcinona

vinblagting., darentian.ciyplonkesphapnde.alarlethxdl raagoptatin scisplatin, Hpyfemide,

re surgery (cryosurgery, a
gemc1{e1181rn{3 CSt'c X{ng%atl&%n[ ereofraadl cal hysterectony),

[00 148]man_t:cher a}nypresfeadlnaéntm pedvad B pytrehiixdne fardlinga@asar such as non-
small (?qiﬂlglggt, %a%?e#@?ﬁ%@%%glysadgﬂé J;er & %mgl?sdceﬁ Iggrmolr}l%lg apy.
adenocarcinomas, and large cell undifferentiated carcinomas, and small cell lung cancer.
Treatment options for lung cancer include surgery, immunotherapy, radiation therapy,
chemotherapy, photodynamic therapy, or a combination thereof. Some possible surgical options

for treatment of lung cancer are a segmental or wedge resection, a lobectomy, or a
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t herapeutic conpositions can be adm ni stered after the
subj ect has been treated with one or nore
W@ bh@snotees apeuti c regi mens such as cisplatin, PCT/US2008/051730

car bopl ati n, hydroxyurea, irinotecan, bleomnycin,

vincrinstine, mtonycin, ifosfamde, fluorouracil,

et oposi de, nethotrexate, or a conbination thereof.

[00145] The invention also provides a treatnment for
pneurﬂ%ﬁ@é& %eRQ@% thelﬁﬂ}pﬁaﬁﬁe @xt@trnglsﬁeaﬁlera&gp&%eéﬁgl gtcﬁr@glytherapy

fromthe foll owm ng:” an” adenocar ci noma or an

In certaembodmaintro He Stlhla@t thagpantig eameasittons t:ztrebemsﬂnems@ﬂdg@fcye after,
or conglhrrenﬂié W1§1 t?ep Mﬁ %\{;I : %&bl e%?wuﬂ%ﬁc? g%% tc%osutrh Pé(utlc agergD such as
cisplatiny aaﬂbalblhtm fp@@htmecnsjoadta;eq‘, egraﬁertam@d iviitdbin&atikotéd@ad] adposide,

t herapy. qptions. r e xternal beam.radiation, including
vinblagtHice @ THiniHa St BRiSe: BEPBRT. oF A HRRgPL wrdpy,

[00149]Nt GRS hﬁl&jed@ﬁ@ﬁhﬁhﬁﬁeth@&' @hibe Ba&@ﬁlﬁﬂﬁﬁfec@ﬁg i RRfbR¥BIrowth of a
proton beam radi ati on therap yt herapy and

neoplagtig el espeeiplla fos thyshaeopbte P@Y éhatbayedepsn peeatbusly cxpesad to an anti-
t

cancet@gg&b gthg 8&@@& eéhrogig %ar?ey?d &S ﬁg&gﬁ%ﬁg@#ﬁ% CgD({e}ElSn)&%atsl gr&g%

susceptibility son anfi-dahes éhctapeaticaehs or a conbi nati on thereof.

n rtai n.enbodinents, the subj t herapeutic,. .
10015010, GE B R BameB P CEa Bl e i UG ) deducgg dmmun
deficidd@f Bafck RS RS amplechnfmal zﬁfd iNRIc8d M IRNEARAERRNcABBRUS B cell

i ncl udi ng |uteinizing hornone-rel easi ng hor none { LHRH)

(antibegrya Hefépdensigs rroatbincd fpecd and &3 celdgutiboryrdeticiengies dedetleficiencies,
I !te'ﬂ%ﬁl 1A

defect@@%h 0% e? cgglfolﬁeﬁ%gg : él@lg%'l %ﬂf;(ge{f %%e (égsg%heeﬁé It K 'Erﬁhlkﬁ(atlon of
1mmurmsnmn@951mt$)ns can be adm ni stered after the subject has

been subjected to androgen deprivation therapy or

andr ogen suppression therapy including orchiectomnmy. In
Meth(ﬁtshﬂiﬁdﬂﬂhﬁﬁiaﬁeﬂt s, the subject therapeutic

onmposi tions can be_ adni n| stered after the subject has

[00151deef¥ he therpsptiqgantpositionnef thaprgresg B crfiparire adieiRisteged to a mammal,
preferiﬂ n%ﬁ ﬁﬁﬁh%m REGa l\xH{hq{ﬁ‘oqrﬁ'mé%ﬁ%s néulchl Béiﬁﬂrg%nohpa(ﬂﬁlﬁfg{ratlon as a bolus

enbodi nents, the subject therapeutic conpositions can
or by dvetinehvi irifssier edr apeeed ofHens blyjieseamiaigath edrapenitertab dransmucosal,
1ntraceaebroslpu1baf sugcutane?usa},rrlu rrsélr?a,trtli]c% aarplf% atlsla/%oﬁeenttra]thecacf,n({rgl toglcal or
inhalatdrfdluis tint@yenp@cddintigixiedtiondd Gﬁﬁlﬁkﬂ&h is faafcho@! g therapeutic

rednlf%ne or a conbi nation ther egf. [00146% The
compqs{ioaspk the RIFSHR HBRHQT R o gﬁn&ﬁ tefed a PV llnéﬁ’fnibﬁﬁtlon
with a RRPEIERL {rCatmBNCE % Siedb tRSarRRiid Reht. ahd aeRde LR ni Antble

pancreatic duct tissue and an adenocarcinoma in a
admingstanest Bathe sangueft diffarget routss elcadntipieiratpaut i ¢ conposi ti ons

an r the tye
[00152\;‘!" T%g tl%gagg'fe@tltl%ttéeaétﬁglst?Iaﬁ{gar?cre[ei]% ?Ifrféﬁi)& (Ellgentéei%’?‘%gn% Sitn'thé thtl%gn
modulaﬂoermh{mgroa@y samdtanedlisBt iThe cffoctiva aaoirbi dfatthﬁﬁlpduhe b@amik can be

he ,subj ect ther gge C. con‘gosimfons an be ... .
detormypid G g Gk al%ﬂ’émé%] drelyriss spuEn s At sHtiAn of
consecutive administration of the two agents in cither order.

[00153] Administration in combination can include simultancous administration of two or
more agents in the same dosage form, simultaneous administration in separate dosage forms, and

separate administration. That is, the subject therapeutic composition and another therapeutic
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one or nore chenot herapeutic agents such as
5-fluorouracil (5-FU), mtonycin, ifosfam de,
wa@leoos/DEi n, st eptozocin, chlorozotocin, or PCT/US2008/051730
conbi nati ons thereof. [00147] The present invention
provi des additional nethods of treating bl adder cancer
such as a transitional cell carcinoma in urinary
bl adder, urothelial carcinomas (transitional cell
agent @a"flr‘tﬁ'f&%‘f@ﬁ}d tolo bR iR thdSahfdQloM R NS 4 adfhik@rdiRBhultanB&usly.
bl adder, squanous cel | carcinonas,
Alternafd@thso st edt tismns utiaerdnmvition ané hothatioaansutie seeoteandin
51mul‘[%rﬁ:t())us§¥n ntsl:’s’ter'éﬁl § SUbﬁ g?th teha%{gn eUt rgsegolrr{%ér%psatrét %rmg?a%ons In

ef ed ‘A as
anothenfattdfrnatne e tlraaarpeummgenmm% aﬂmuﬁgaﬁﬂ ﬁJsSfd)d:lhwa:S bﬁ&eldﬂiems

net e- Guerln BCG), interferons, . and c t.ei
theraD R ccRRRET SIS It £ S‘ﬂ’lﬂ%”%?%‘j‘%‘é?”f%%%&%t B ubjcct thetapeutic
compdRRPARRH kARG tk@ipchfc ARt Abp beAGHINAIL&T a fdhemfiRls @fdrt, 28 fow
been treated wi th one or nore chenotherapeutic agents
hours apaethomasfemhdayepiart. met hot r exat e, vi nbl asti ne,

OX [ .
onts S o SLRRDRFBN e, B BIEh gt s v
condltﬁmntnophlﬁﬂlcomdttimﬁmeaﬁnen{ OAKE] ordbr a&\bmbinatim‘:‘oﬁlheﬁcﬂ]ming

i nvention gr ovi des a.treatnment  for un

ch a
theraniggERRATY ABPq (et RS efon WK 14 <Brur ey, The

treatmbittrRetBtd B SHr&Sht inEkich NAFBSe th@@lﬁe@ﬁfé@ﬁ@inﬂ@;ﬂ@ﬁthet@ﬁ@mc agents,
| arge cell undifferentiated carcinomas, and small cell

such ap ghegashaienys andripergbyraliew Bistredisson ok the affertivadesrto ba édra@estered

ceor LGSR AR DR AN 5 LA PR e o s
patientshed ethtrs vBond» o sdeblcovdiuhgicxality apd sida sfféas oft qhemlbﬂﬁralpy and in

ncer..are nment a dge resection, a
metase 48§ A0S ied R RE TS Ay ek i Sn © hor apy may be
[00158Xt ©thalthdd@ri¢ Adinkins dhytHeeb@Binc fvitBrREitinR fradh oflthe anti-

certain enbodi nents, the subject therapeutic
canceragRMSSi§-i BFIEPAIA cHED NS 8¢ élPeé‘%Pﬂéf‘é?R?P ¢ aggnfseFor gypmple, the
patient@be Weﬁt%&] wlt}ﬁ Wit dhei (l:a%@érrzlg@ﬁts ay AsS lﬂ@eﬁ/@ tracTMtFolﬂ R %pyPAnd/or may
nore chenot herapeutic agents such as cisplatin,
undergoeﬂulmpy atin, paclitaxel, docetaxel, gentitabine,
[0015&3I n E)re hte)lgpe%b?tlornlfor} rtegt(r:naerr]l fc%oep Ozl)t(atagpr\é)gplgte%osa%loa an t therapeutlc
compdsh@he ofg., ah QRIEA} hiken wllbjepeid & hatyperl diveisbaslbe @@lﬂecb@s defined
rtlcularly effective in inhibiting growh, of )
aboveﬁ@%mvaem aund cayise ofdlin dissase Whothsy therpgsns lm%%w&gqr?d?f% fepgntive or
therap&ﬁﬁtpuﬁ%\é@s 91%%119 ﬁf%ﬂp?utﬁl: }5at?e)ﬁp§)§ﬁﬁlcaq ﬁlsﬁ)@y %Hreépo%%‘t%fﬂie agent,
agent. The subject nethods can al so be effective in
and thergiseretiomefribe attenidmgmbzsviag Tdelaken issiepbly @dmrtlgterte@tcathe patient at
one tu%é‘&‘ x%?QEer{ets Fgéﬁ{%g&%' c agent. [00150] The invention
reat several specific natural and

|nduced i mmune deficiency states. For exanple, natural
and i nduced i mmune deficiency states include B cell

Formulations
[00157] Various formulations of the therapeutic compositions of this invention may be used

for administration. In some embodiments, therapeutic compositions may be administered neat.
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(anti body) deficiencies, conbined T cell and B cell
(anti body) deficiencies, T cell deficiencies,
wa@ledoso9ivve phagocytes, conpl ement defici enci esPEnUsS2008/051730
deficiencies due to the adm nistration of
I mmunosuppr essants. Methods of Adm nistration [00151]
The therapeutic conpositions of the present invention
are admnistered to a mammal, preferably a human in
In addﬁﬁ)ﬁ% %e"ﬂh&&é&@f&@ﬁal’?&ﬁi@@ Agen?, l%ﬁ@ccﬁﬁpdsﬂfoﬁ@é{@tﬁé’ Hl%sent invention may
adm ni stration as a bolus or by continuous i nfusion
contaigywiablg Hh@nn@dutgfally amptably chmierssapuyeiging rexcipients and auxiliaries that
are Welllrl<b he ) and are relaHV q“?n%?tasubstanr(]:t r%%teframwa?Szpdmlnlstratlon ofa
aneous A& arey ar ty asynov al e
pharmhcftilcﬁ@(tdﬁl@@ﬁﬂecm&rsabstaﬂce pt Galch failitate tpwoasslrcgrbﬂtbmme compounds
| ntravenous adm ni stration i .bodies is preferred.
into prepra s b 63 ecuse%ﬁ%agaaﬁuaﬁ@ o @ﬂe«elart@é;%qﬁl teioh G e ﬁ?f
exampcr@ An @ﬁc@@ﬁrﬂ dah §her8ith &Scod€istehd P8 RROY 8ildcAt. bRk EPRAts
herapeutic treatnent, e.g., chenotherapeutic

mcludaéeirﬂre notHignifedde siplilizing aa@éﬁweﬁm apé cmalifiiing tagensel sas for varying

L e s e

[00158]0l ISomattlchﬁwmnbabmseﬁot pamerttkrat hniantratganneodiudqatars,solmtions of the

. may occur si nul eou . The effecti anpunt ..a
active £ RPN {1 B HGRalEOIE Gl G i A5 Dot 1 additich.
susperlsBE bNlie a&BreadMpBinds 2@ bpRBpriAEfoddas ir5édieh bapeRishs may be

adm ni stration, or consecutive admnistration of the

admingsigeeda Guiighde hipppiilickelvor deychiflgorgaie agions. Jeraempls. sasame oil,
or syn&%ﬁpfaﬂ?ﬁa%@gstgﬁggdr E%n‘#ﬁ? hezwg‘g r?%t% oglégye& H&J"&&Je@ﬁé 19]?:cﬁ’$n
suspersiomsl htas entsis sabmamesiﬁlmancmatse ithe xsapmofethd wagsldncandsnclude for

examiy Sod R P RL R BRI 68 Kttt R DyRteH ES g spension

may al68BoM&infs@bita! ethobOBat dagfalsb be bkl 6 BpAEISR YR do@htoRddivery
adm ni stered sinmultaneously. Alternatively, subject
into the §elk-apeut i ¢ conposition and anot her therapeutic agent
[001544@N T‘H@ pﬁérfﬂékéﬁ@ﬁ%&ﬂlﬂatﬁﬁ%f‘%%&ﬁﬁ@?dm%ﬁ%ﬁt?drﬁac@&ﬁﬂlgttb the
agents are present in separate fornulations
inventgmandyetre fatmlelatnéfqr\ﬁeter‘cﬂmretnmalap éaptidat adigiamtragem ligleed, all three
types oafqn}n%ulag}on\r/rgg el&euus ted f51(r)nu|1taneiouslb¥% acalllrleal{e sys%cannlfc%ﬁmtl %’Ialttilgrr(}] of the
active mfgaécﬁ@ﬂl Ex¢ipients ubjvelt tas fdﬂmmapemst fo€ preitpabarid onpattteral drug
anot her_ t her apeut ic_agent may be adminjstered_a few
delivepy; aig 8 forffpigfremipgton, Thegcieaes dddgagtice opPhagmpey,2h Fd- "Mack
PublisBiR&{3000). 00154] Regar di ng neopl astic condition
t reat nent, gendl ng on the stage of the neoplastic
[0016@§on Suititde forma pD@sﬁor @rab@h@lnﬁtrdmmlnd&dﬁﬂmd of ypfidolasie capratles,

pills, t?l;letg 188{1&) h? g até)({]ta Smfs oslu 2}%@? (PIJ 1SI§ zﬁtisolﬂg 984 dontrolled
neop rcti erapy,

releasaifd)dmsﬁf:fﬁbf.her apy. The

[00161] Generally, these agents are formulated for administration by injection (e.g.,

intraperitoneally, intravenously, subcutancously, intramuscularly, etc.), although other forms of

administration (e.g., oral, mucosal, etc) can be also used. Accordingly, therapeutic compositions

are preferably combined with pharmaceutically acceptable vehicles such as saline, Ringer's

solution, dextrose solution, and the like.
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treatment nethods of the present invention inprove the

t herapeutic i ndex of therapeutic agents, such as
w@eb@sootres apy, and thereby all ow the reducti onPOf/US1968/051730

effective dose to be adm nistered. Accordingly, the

t herapeutic nethods herein are especially useful in

the treatnent of elderly patients and others who do

not tolerate well the toxicity and side effects of

[0016ﬂhe'ﬁ~it=: B%’h@lﬂ){r @d@g%é ReiRhasd alos& tﬂlﬁ%ﬁ%ewﬁfoﬁ WAMAREADLS the
herapy has ed usef ul'ness

partlculitren@peiuah and rﬂ@g mdm\néuahﬁyledl@aldnmn @tnwaﬂh raghigling antibodies, a
..t
dose ofﬁtemf:%s%ij ul? ?:(l)(g /R bocpr Wl nht mar reefrer ?ﬁ/eart gesétu I()lgt 26‘150 S kg.body

weighf-evenaxadpreferablyat &a:ttlabdilit 750 upkg ﬂob&ﬁﬁve@hu\fetdm 180K ﬁbreferably at least
i may al so receive ra |at

_ , h
about g%/&g 3@? t:%% naQiF @&%fifably@blfe%fb% %égﬁpéwgﬁ?g%ﬁven

more ﬁéfeﬁb@a&[ M&RGE ab@flt 14 ﬁ? 8®ody Q@lgﬁﬂ@ L@RHiAded. dosage of an
t her apeuti c conposition , ., an antlbodﬁ her ei n
e

[00163; | lEnmrp@h @lorkshietaﬁen&, yprd aéﬂhﬂiaé%lafgegemeraﬂé will eenitebute gosthe
detern&%fetft Eg)gt k{%&arﬁﬁé%ﬁhﬁ&&% %R%i%rc%rran?)gtﬂslg @wt%ltﬁeeﬁﬁﬁan

ventive or
immurtemystamesuch(as hummnsaisa,nnbodam @fslly henapantibbdies, patyibe nikédsto

protonrell € e S Hot B el Yy LTk B s

immuifehiyt R Yrefhiehdy Tla8m@fstta@ioh Ry Fb@fdbt%ﬁfun@d alNRYjliskdA VOF the course
over a series of treatments. Fornul ations 60157]

of thergmy.japd & tagednan radycanesthe pumber af weordadig cplds, E@mgmg thsrrgduction of

neoplag{lc Ldiis Sreﬁlgz\ﬁ%tﬁnb gﬁ)l th(gl ﬂﬁ%@ﬂathE eﬁsdm H%%éﬁ%ll)? %Egel&;ﬂnent of

onme ehbo erapeutlc conposi t
metastadm Altghanety, settinddcoatiaidus orledso farmelaphey sfeecobedl tbahpautic

active ent tio of the present . . .
comp oo RS frvonsil SRSE FirtgRo Bt iR RES RE Aty ine sustained
releasd@4r6 RpéwaPlrexheair i ers conpri si ng exci pi ents and

auxiliaries that are well known in the art and are .
[00164]c| &t prestrybadijaent. dospscs Midhaanayte comapqsitiong ey be determined

emplrlégm 1ﬂ'1§&1{/1@{1é19@h8 ila\ac ‘tﬂzlaﬁ‘ %f'@ﬁ‘ 8hog rﬁ@ﬂelaﬁmﬁflgtf‘aa Bh(ﬁf Ind1v1duals are

substance or which facilitate processi ng of the active
given mmgﬁbéosamsmfpﬂbqyareatw orspaskan peeduchbasydeeeibed herein. To assess

efﬁcac% anglga(ﬁeesutrl rr{:ar er ¥)f {h% rS%GleLlCt c‘illseaXe d?sor(fé{ge orscotnglti%B ca?r? lge! I%ﬂ'owed. In

embodiDBisth Sx/ﬂl@ﬂ&&lye 1ndiV1diﬂI ha@%al&:edlﬂhdﬂe ﬁicludSldhr%ﬁbﬂlﬁsﬁKﬁbmis eNtushor size
are not mted to stab|I|Z|ng agent s

n¢l ude .bu
via pa(né&l% N iyaboRs AU w%ct@@ﬁvrgme% famerayze by yray gr other

imagifRStHn{ued:Yan 11%91%@91%9111@5 hgssBg 8P ect AL Vishsy BREmSdtbRopic
penetratlon enhancers. [00158] Suitable formul ations

exammaﬂonpét@ml@plasarrmnthﬂ measaeingnt quollmh@cbtqq@om@rker (c.g., PSA for
prosta ca cer)f 15 %Iltl%{l} de%?ltﬁle¥ gcc%?(ﬁfi)%gﬂgg me oﬁ@afi% i géllé{Fen? a decrease in
pain ospkﬁ“ﬂ@flSI 1ﬁ1[pﬁ)ve<ﬁ sficeeh, adsidny Bre@thmgmrl’d)d&r a$alab@raswclaaddew1ftlome

y Jectlon suspensi.ons PF
tumor; 1nc cased appetite; or an increase in quahty of ifc as measured by accepted tests or
prolongation of survival. It will be apparent to one of skill in the art that the dosage will vary
depending on the individual, the type of neoplastic condition, the stage of neoplastic condition,

whether the neoplastic condition has begun to metastasize to other location in the individual, and

the past and concurrent treatments being used.
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adm ni stered. Suitable Iipophilic solvents or vehicles
include fatty oils, for exanple, sesane oil, or
wayesledds fatty acid esters, for exanple, ethpCT/Obmas/es1730
or triglycerides. Agqueous injection suspensions may
contai n substances that increase the viscosity of the
suspensi on and include, for exanple, sodium
car boxynet hyl cellul ose, sorbitol, and/or dextran.
[0016@Jt 'O?ﬁ@lfé)r)’nulzttf?)ﬁs FHRRELSItBR dgﬁ¥el§|f§l‘ﬁls%6€vﬁ'1ﬁ]the art including, but not
stabilizers. Liposones can al so"be used to encapsul ate
limited t@eczagerﬁtsucﬂms lipe$cnasr Y inonemaltrinepagagiohs infvide.391 arFimet limited to,
cytofegtlns mgtt amcillcar Vﬁlc?esna\r/l(eiﬁ%ﬂla?rrrllelfa?(/esgeS]E g:nm(,:ll g? I’en dn:t 2:, ration
[00166Nt eni @dme qab@itheitdmdae tHaaphe aiera@dmmoatpbahb@ fnayl befeednt. Such
al | threetées of forn&lat on E ?
compasjtioft ik SRRV 135 QB Ri A Fas Y8t ¥ Jiode s o st Ty o five

dlffere‘hhﬁle ?Eﬁtié%ohﬁbgglﬁgﬁ ent. Excipients as well as
fornmul ations for parenteral and nonparenteral drug
delivery are set forth in Rem ngton, The Sci ence and
. ' harmacy 20th Ed. Mack Publishing (2000).
AmdF% h?‘ﬁ gl gbl e fornmulations for oral admnistration
[00167] n c [[nu gietia renhbodm&of ¢f theinatitioncapatitie sf mphifhapretcablasiigy the
h [ udi n ﬁted tabl ets, e ers,.su ensi ons, %LUES
t erap%‘}“"u QH&P P?‘b SR RORTIHR SR RGatan it PG g spRAtioning agent,
are prdvo@l6 The GRRES & hahufdchRS Sordeab! 8 cat@ndrahiullaee Guftdle containers
adm nistration by injection (e.g., intraperitoneally
includg.for epewméu bptiics, Fine sranged @ad {est tUhes Ahgicuiaingrs pay be éoryned from
d [
a Varlﬂéﬂ;@%’tgﬁalgg flas gfﬁrsggr Ig{sgg ﬁgggﬁﬁ%@% h%gi Q%ogmosﬁe;rﬂhat is effective
for treat[‘rgraapmase oondoivposgttedasl masehqyﬁefsmMOpeSS@nhl(ﬁne dxamlh the

ceut|call bl e ve |cles such as sa e
contaifigt ST hEEr S ER Pk SR BR « Mo gt a
hypodkﬂrﬂi@ ifj QB3R Atedld) e TRABIHVE Ukt il0S RERPSLGIHE AR ahti®n modulator,
dose, timng and repetition, will depend on the

prefergply o1 aiibagy.i T]laq lobdd @aq orgepetafes Wit dhevsoatasier edisates et the
compolg JtRh Q! Q(sed %ﬁrrlﬁ%%hélﬂg 5#19«%1'%19?; B (ﬁsrc]:taéek)c%qaﬁén oﬁc}%%e "[q’ita aftfcle of

l'east about wei ght, nore preferably at
manuthgsarstwid fenther 26‘@1)111@! Wghbdh@sam Qghtsepaste qontpiner, a therapeutic agent

and oﬂ?lonale r@}a}ér ackc)e}l & Staf;caegsat u%gf u%éhka% p/kl)) d)(xgmﬁau%re’d Sﬁ]tlne Ringer's
soluticavad dﬂﬁfc%e BdSl&fl@ff arhyy ﬂlhhbﬁﬁ&lhdﬁﬁ&htﬁmzﬁeﬂ@s ddsgatile ﬁ}bm a

commgt) GO W R ETeh B UL BRjen e IR s hges, and

packa&qgﬁg%ﬁgtlhgﬁr%m&quuggs the half-life, generally wll
contribute to the determ nation of the dosage.

Regar di ng anti bodi es, which are conpatible with the

'!ﬂmne system such as humani zed anti bodi es or
Xenoég‘gwoiunan anti bodi es, may be used to

[00168] Another use for human cancer stem cells is to create human tissue models in non-
human mammals. In some embodiments, human cancer stem cells are placed under the kidney
capsule of a xenograft recipient and allowed to grow. In another embodiment, human cancer
stem cells are placed subcutaneously in a recipient animal and allowed to grow. A skilled artisan

can determine the optimal combination in a stepwise fashion, by first isolating human cancer
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prolong half-life of the antibody and to prevent the
anti body being attacked by the host's i mune system
woe@guerey of admi nistration may be determ nedP@mnusS2008/051730
adj usted over the course of therapy, and is based on
reduci ng the nunber of neoplastic cells, naintaining
the reduction of neoplastic cells, reducing the
proliferation of neoplastic cells, or delaying the
stem cORYRIRPRE HetRfls 1RLUBRRR et arfd th&l ﬁiﬂﬂén\ﬁ‘ﬁlg Yhen?‘ﬁﬁh@ﬂé@?rgd xenograft
continuous release formul ations of a subject
site. t her apeutic conp03|t|on nay be appropriate. Various
[00166]or rlmilﬁao llle(r)rf]:s ﬁ%vr{nl’?n{e ¥he uénag?:r n&@F %én?éc&?g?r% %I;é%gd {r]leagl orthotopic site
1naqeaﬁbﬁdmﬁmlﬁz%ﬁﬁBﬁEﬂﬁ&ﬁ&ﬁnHhamapeﬂkk@nﬁﬂh@mﬁhmﬁ@ﬁﬁnﬂBprwe

fashw@etv te%ﬂqat %Wa'%%ﬁ%? 'ﬁ'r%ﬂeﬁ%' nd'%@f %%%3? %@agﬂ%\é@mmd then

implarfin¥ €fenh BEhe ABRNeAbrifGiages Rhmplck BEHARRBEddarCROREB khdWhin the
roduced as descri bed herein. To assess efficac

art incgytrigdydv asof agnond ikiding exaniie phaseng trpast efing@aptam cediy sdibf gemmary

ﬁumer condition can be foll owed. |In enbodi nents where the
I'ndi vi dual has cancer, these include direct

[00170te aslinenentcer abmtoalioused if@rexcuo@afadqpdicifost combined wath a substrate.

i on, indirect ne ur enent unor  si.z
Many RSl b i are W HAGHHY BT duptel S bt SOURa A Hbignectn,
Matrigd$ $685RH aRy laﬂhﬁlﬁCEuftéﬂﬂ@fecEie‘ﬁpﬁMmﬁﬁ@s AtIGAO5E AR fot limited to mice
exam nation of the tunor sanple; the nmeasurenent of an
and rafspdiypisally mlﬂlﬁﬁ sifpgfifusy dgnor gssue poyylngspble fogatagle By thare@pipnt’s
1mmulgir S mb %@aﬂe%%ﬁ fegécﬁgn %g&e%l%cﬁglqlg@s ztrg ﬁséﬁeﬂh%qﬁethod is to
escri ere| ecreéase in pal par al ysi
irradiaitenth ocgulers petbahsublétbilalose diredivtnmig dostrq:mhmund |c31&tthhtlmew attack

ted w t.h the i.ncreased appet.i.t
the erflh SRR T i1 5 o TRign BEORIREN ERREL kL ibug uppressive
drugs.t WsthShuisc R ﬁhww&&dqﬁl@ntciﬁarﬁrﬁﬁlw Addder Vdricw éﬂmémoca REAFREIble for
to one of skill in the art that the dosage will vary

alleviagiag gridl raigedm- tPre suplymgtheday the tlf’?eoftayp@%moqlﬁé”mﬂnh@pv%? (nude or
severe%%ﬂl@itkﬁ %muh&ﬁ:f %feﬂ%ﬁ(t) i Clﬁﬁoﬁluﬁéh e oncePREhL LR Qeno% Qgﬁ be used

he neopl astic con begun to netastasize
to Smdytth@pr foowoatianomdion gtoveh imdioordusad in ding disbevepagtdeseidpment.
concurrent treatnents being used.[00165] O her
formul ati ons include suitable delivery forms known in
Bioasdal¢ art including, but not Iimted to, carriers such

as | i posones. Liposo prepar ations include, are
(0017} ot The m@%ca%er%mﬁq@@eﬁc{% d FibicpiRepscdin w&uéfv@éssays In

one erdMdidHt! BERIhA! cah8S stdnf&ells LROKES Lo de@er&%ﬁ@ﬁ’&gldﬁ?&ﬁ Bctors
nore than one therapeutic composition may be present.

impacighe Braydhvpanscity oftbe hemparemeeistenatcllse Bytevalnetingatangas giom cells in a
stepw%%/\fafhlrgrté nr{ o) tlna{tll'(])ﬁ%sgth (?%feljel%%%l?él%:i bmﬁlz)ltnldg €E&lch a% Mormones

erap eutic co
specifllv@mﬁmdﬁdﬂme etc.), one or more spec1ﬁc biological compounds can be found that

induce an alteration or change in the growth capacity or potential of the human cancer stem cell.
[00172] Other uses in a bioassay for cancer stem cells are differential display (e.g., mRNA
differential display) and protein-protein interactions using secreted proteins from cancer stem
cells. Protein-protein interactions can be determined with techniques such as yeast two-hybrid

system. Proteins from human cancer stem cells can be used to identify other unknown proteins
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[00167] I n another enbodi nent of the invention, an
article of manufacture containing the therapeutic
W@ opo3iovs on herein, alone or in conbination WETUS2008/051730
therapeutic or conditioning agent, are provided. The
article of manufacture conprises a container and a
| abel . Suitable containers include, for exanple,
bottles, vials, syringes, and test tubes. The
or oth&GQBil %’p@?fh%t i'ﬁ?e)fac}? %1‘[@1(?:51'1'@%9 sttihQEAN@ ML @1&1&109]@1 p%%lﬁg @l $e one or
such gl ass or plastic. The contal ner
more czfdlquf@éllerxgngltomh falcwrsehb@mmw@nmeﬂ Hm@mMgmafa@o@mlatlonal
condjtion tar e a_steri acge
factors(, ]a%(? {‘uén)?é ﬁlﬂ?l’éesg Is. %borg]l S }/sn 1él¥olvm>g umag r(1zance{ % gr\rll ecﬁ OS andrhcl)e protein-
proteiis dltditidtion thagcals famvalaj thé aﬁfd:dﬁsgof@r&t&ﬁnﬁﬁ@fenmremeaﬂﬂ-@llb:ymtact
a hypoderm c i on need| e he ve a ent
may bg H%edée)ﬁfptsgliufl? 91* %S%?Fllaﬁ%tagw) b s fShmgpte %’P’%F‘@ﬂ fopmation
of tumBRtih RRAY ThERS1JvARE bx BiplesProRSS P Bdtat QdicWirtpfion biic isolation,
contai ner indicates that the conposition is used for
characgfiriggirans prgusgrof hpman fangenstam e¢liseBlase exmenles aspneffintended to limit
the imeNRLEE: an;[ article of manufacture will further
co Wthin the same or a separate container, a
t herapeutic agent and optionally a pharmaceutically
tabl e buffer, such as phosphate-buffered saline,
Emﬁﬁggr s solution and dextrose solution. It may
further include other materials desirable froma
conmer ci al and user standpoi nt, including other
Exampl¢tk ers, diluents, filters, needles, syringes, and

' ' use. Xenograft
Isom’?/g%glﬁg ﬁFBQ@%@T é%}#etc é?ﬁﬁg{? oére?lﬁ nfég ancer stemcells
[00173]3 flossee fane dwlmmnaltcaswmam@risﬂy ninstoinh steale piesphateduffered
. one enbodj nents, hunan. c r st cel.ls are
satine S sr Pd%%ﬁ&ﬁ%vmg&as gp 2300 g tiede Fulture dish, and

mincedl 86 Rh&IN{< 130K ?iel:é%weﬁhet Iﬁlngéd)ﬂ\ésué RaffRb BRI fIPREI TR ciation
human cancer stemcells are placed subcutaneously in a

media B/ PMVEM camtpiniig lé)ﬁcﬂtgémL gvm@tnmn gndw0 Ll s¢<lialgb@@e dispase (10%

' : det
wivolgh BESF VR i R mpitce (ol () Rh @t e a2 Gt
minut€Rkdreald NG spRAGoARE E%ttéﬂ S ¢dRELELINL fgﬁteém @n&ﬂﬁﬁ’uc activity was
i npl anting themin t t site. [00169]

d
stoppefdwhen gegregatesrad d i 29east!s anpggrlea Ewm);?%ngﬁ&@n tlag e eI ls are
[0017@ki ﬁﬁe aﬁs er?s?on%&s@&sﬁgde ?rnﬁ Hl f/ljl\ml%ﬁ ‘t{afe %hf? Fﬁﬁyﬁo ITE4 &giulteg?t 900

rtisan can erm ne
rpm) aind tiee rsgudionwy @8 peRgthwas mesuhpenﬂéd mtculmlnmdnmg(shummfre@EWEMEM

stem.cell.s s n |scI erein an
supplemented pyifhgsy m#? P%/PrteLHetrﬂ’é eelfgiglif% growy ﬁiﬂt%gEGﬂ

(5 ng/&]i) ts@l%&uﬁf(@%%‘ij@‘? 19[) %fl%dmly{onlﬁ{%c(‘?[@) 41511(5 ”@/I)aétthaﬁd]éihﬁig (N o°m),
of a non-limting exanpl e, placing breast

phOSp](l}EﬂRleDlaEmr@rﬁl cHIIN), IlﬂdJa)CmmWr(ﬁx]‘(hgt Mpaidtamin E (5 pg/mL), and
optionally gentamycin (50 pLg/mL)).

[00175] The cell suspension was transferred and divided into five 100 mm laminin or
fibronectin-coated dishes. Culture medium was added for a final volume of 10 mL per dish and
the dishes were incubated at standard incubation conditions.

[00176] The colorectal carcinoma stem cells grew in loose clusters and have an epithelial

cellular morphology. As compared to the other cells in culture, the colorectal carcinoma stem
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[00170] Human cancer stemcells used for xenografts
can be first conbined with a substrate. Many suitable
wanlsomves are well known in the art and i ncl pdEUSINSg/051730
not limted to fibronectin, Matrigel, collagen and
 am nin. Suitable recipient mammal s i nclude but are
not limted to mce and rats. Typically in graft
situations, donor tissue is vulnerable to attack by
cells v&e@@mﬁ@rpérﬁﬂﬁmn zd Jﬁ'a URE RV &MV urlir 8l iRt uQﬁ?fhtis
rejection, several techniques are use
morpth)glqalr &dtlua%t eVhéreinitady plaged inva QUHutua% ﬁuk;ellefrhlalthej@é@fedﬁl
carcmoma 1]s:sue f-‘\n c%nﬁd 911%8 1%/ Ké/-ah er?) o%ﬁe cu ttuF‘le rheCrWI dlgm\xgacskchgrpg%d
regulaﬂy qbreﬁsmblly ¢vedr 3 0hResindlthe elhlturd:smﬂsmsdjmmees mmesddp@g@ul the small

the u recipient m
densewea@flytea’r ceﬁé@[ﬁ)&&é cav@%ﬁag@l b‘}f&erﬁ%%erag{\%a cgks; W%Oﬁf: gpupters of

coloref @] @6dih@a st @Bk bre TRENO AThS AN B thiS@rc@on¥ stem cells immediately
i mmunodefi ci ent nouse (nude or severe conbi ned

began torgrenod en exoaneial site 8d dfier abawram addathieret 2 sicelh in eplture, the cells

could B€ ghv\?%lﬂfr&? mctﬂpsakﬁ?e IHg'cﬁ\gmttg o%t%ﬁ&%ysgké{ﬁﬁfau& g{uqﬁéd %%noqlcgforectal
gro N Vivo or used in drug discove or

mnmn&ﬁvakmpnﬂmmthkmaBsaymnﬁ@ﬁmﬂﬂﬂmﬁﬂwmdhnmﬁnmnﬁnm@ﬁmﬁhemn
cellsgilsclo ed herein can be used in var,i ous

establigics Sl HpS. AT iRt s SRIOFREHY Sore RGMA A U HERTSPLt wih passaged
using ﬁsﬂdaﬁd REMIHRE Undvoh Fah@hM ARy w;u EEhaQé Qs ¢Rlift RGO From the
npact the grow h capamt%Srl human cancer stem
culturq:@lsln gvithgyt dgestingtd the Peiahefeinge @?(HISC e solprectel eareipging gtem cell
culturff ﬁa%lyea{] sQa &Q gpér@@tth&@ Wb Bt s‘% S o?r ?‘E:Ecem:é) | ogi cal
npoun such as hornones, Specific growth factors,
etc ), one or nore specific biological conpounds can
E bﬁ ound that induce an alteration or change in the
xam h capacity or potential of the human cancer stem

Isolatféﬁ'a'nd chfidding of fAceAlcaktiRsma GelR (RE@@@S ay f Or cancer stem
s are differential display

[0017’6| f flésehfrpaa rwt%lmawl)onwa%pbr@ﬂé.rws?ﬁr latsaeirlnlﬁ pheslratchufred saline
(PBS) ggﬁtggm%el%g{gﬁgL %Eﬂ’[ﬁ Jlgc%mﬁ: Qﬁ]@ﬁﬁmﬁtm@ﬂ% &ﬁ{‘ulresdlsh aﬁd minced

el n |nte acilons can be determ ned w
into srhzﬂbdﬁﬂlmm)emesasc Hleaniyieabtisstiewadwyubpdnded inst mmof Brssxtomtmﬁ media

human, cancer stemcells can be used to id

(F12/1%Mﬁé4 CQRRHBaN OB HETH; FrRGMYSihENd VgL q%%@a%qw%eﬁpase g o wivol in
PBS) With § ? %énéerQJ hlblﬁﬁ‘l%ﬁ&f S§Y ei@/‘(@)vk)%%aﬁg&gg%&w At 5-minute

pro e one r nore o OW ng: gr owt
1ntervzﬂactlhd)sl118penh1©n oK @ettahyomsn clt agsenicpt Earyniaictactiwty was stopped

trans ctors nd t I SUppressors.
when R0 E A0 ot B AR oe oS BNEE | s and ¢ he
[00178]" Otréik @uﬁyp@ﬁsedmwam@h@@w@mzﬂfmm deﬁtri‘f@gaﬁbﬂ(tdmtﬂwes at 900
effects of protein-protein or even cell-cell conta

rpm) aﬁéyhedés%l@gdceﬂld)ea@t@s AFHEPded ntrakercarqdivgn (sspt fr%F @/PMEM

supple‘itﬂ:%teﬁ%x%lﬁl ﬂ@%ﬁ/ﬂ&éoﬁﬁfegﬂ;g i)l Og[\ﬁr)%}é (I gﬁngf %elerﬂum

2. 5x1déM:)r TE(]XOD of), éthmonmha(nxomM)h@roamoemamaamam (1>a1r®d” M)

of human cancer stem ce|lls. These exanples a
hydroqqxfrtwé)ﬁg 6190 M) witgmin E (5 pg/mL), and porcine pituitary extract (PPE) (75 g total

protein of PPE/mL).
[00179] The cell suspension was transferred and divided into five 100 mm laminin/fibronectin

(50:50)-coated dishes. Culture medium was added for a final volume of 10 mL per dish and the
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the invention in any way. EXAMPLES Exanpl e 1.
I sol ation and culturing of colorectal carcinonma cells
WO aREMI1PH0173] Ti ssue froma col orectal carci POIES2088051730

briefly rinsed in sterile phosphate buffered saline

(PBS) containing 100 ng/nL gentanycin, placed in a 100

mmtissue culture dish, and mnced into small (<1 nmm

pi eces. The m nced tissue was suspended in 5 niL of
dishes H3S RehidOR stIREr & i A oPVEMI ORI RiRIHRT aIRR fgyﬂlmeolon cancer

gentanycin and 200 niL col | agenase-di spase (10% wt/vo
culturgsp APBSyhewtanhcadlsynbé amsenraypgbean selehicth by @mbcpstme in th%escribed
mediuHﬁt{eu\e/ %i)le candbe cgrcrl%g%ts ‘f%oqlows St fféca {omﬁ(r_)ngélea Vas € L imgg% 3%62 { aJJ (%dys until
the celEthnyﬁm% ‘%aainﬂueﬂmn&va&s shoppdet sobantuagQ rihg atiwan &fctal carcinoma

- 20 ceIIs area ﬂISS ciated fromthe tiss

stem cf: \_Wr&]paspﬁ%e E}g, FOAYH CQR tlgﬁ&iﬁ]@&lnﬁf agius Ingnce gﬂ}ase -dispase to
lift theC@N$ FrbfUB@b IRk &1@116@1 AL tALardABnk RN @&MdirdeMas been passaged over

resulting cell pellet was resuspended in culture
50 timpewithent swes ofsenessencE12/ DVEM suppl emented with insulin

(10 mg/ m.), transferrin (10 ng/nlL), epidermal growth

factor (EGF) (5 ng/nL), selenium (2.5x1 0 8 M,
Examplei3i odot hyr oni ne (T3) (IxIO 12 M, ethanolamne (IxIO

Isol %% gn thanolan1ne IxI® 6 M, hydrocortisone
so at‘(’% e "ﬁ'ﬁ]cﬁr%“‘(‘%a S and optionally
[0018@€ ntIW@er‘m(aﬁ f@eﬁ@ﬁem&r@@@&%n&?ﬁirﬁ&i in s‘ﬁéﬂﬁ@ﬁﬂﬁb@’ﬂe buffered

was transferre nd divided into five 100 mm | am nin
saline 61?B$)| cpn@nﬂel@g 109- Ltgé@L@@nfamyh@spla@dlm ar 80 maltissire wdglrgd@edmd
mlnced 1nto smal {]ﬂ gl 1% €S he min ed P ses{l di s,s shusaenn e(ti 1ssoc1at10n
re’Thcubat edPat sta Jn a5 "ed aﬁlonpcondl |ons

media [(F)QJ@MEM RenteialnRr 1®0l@/mKL aethOdR asd 200 (e bblagiawvdisPase (10%
| oose clusters and have an epithelial cellular

wt/volrip PBRb IV yoybaan tpprynindibiton(SThel Be(en) andlinaibptad @Uﬁ Ur- et 5-
mlnuté ﬁ?er&a% He& g&]%ﬁa&ﬂw%g g%gﬁedst%?g%?% !:e%l %{%e {&Icﬁn ic %thlty was

I zé an ere were fur I ngul s
stoppetil'wl&n P pHaésadilol0 (feﬂﬁﬁm:feﬂed‘qﬂsmlatm froraltlhwtmheaced i nt o

o018 i e Susppacmatesgibre b BT BRUEHS) o B8 [ Biguges at 900
rpm) aﬂﬂ st remg’dﬂl\@@ﬁet% RERSHBEHIn RN t¥re GRIIAIE [R@RInY i8Y BT YDRIEM

days) and the cultures observed under a m cr gscope
supplegenicd withengrial (10 Hemdel HGP 4T kg/thldt sstongiet (2.xdDoMesovine pituitary

oo RSPy ST S T 227

[00182’]I siTak 8ell FRPerRRNOVRB GladlfeCAT LIdNNTBe STl 00Snm fibronectin-coated
i medi ately began to grow at an onential rate and

dishes o UBHTeARAGHAM 2195 AdHe TP OnaRal olewies 1P micpdriihand fhsedishes werc

1ncubacfc%| Jt Standard incubation conditions.

[00183] The growth media was changed every 2-3 days until the cells were 80-95% confluent
and was ready to be subcultured. The human lung carcinoma stem cells were passaged using
standard conditions known in the art using collagenase-dispase to lift the cells from the culture
dishes. One human lung carcinoma stem cell culture has been passaged over 25 times without

signs of senescence.

Example 4.
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could be subcultured in the same nediumto obtain a
substantially purified culture of colorectal carcinoma
wat@siogwbs s whi ch can be continuously subcul t UPE€TIUS2008/051730

the same nmedium as an established cell line. At this

poi nt, the colorectal carcinoma stemcells were split

and passaged using standard techni ques known in the

art using coll agenase-di spase to lift the cells from
Isolatfoh%nﬁ%hitﬂﬁﬁg oF %1 cr&t‘M&alQh&‘ﬁJrﬁQ&eﬁ&eﬁlpe poi nt of

singl e cel e colorectal carcinoma stem cel
[NH8@u|ﬂﬂ%@:ﬁ@gah@@ﬁt@&&@@@édﬂ@v@mas@sbnﬁ%sHMﬁthUmﬂspbﬁthe

IsoI an
butter B RS A a1y B Pt Rt I Mt e (< 1 oo
plecesr &"thé alinzdnicduacim swapsndudi 1ﬁf5|nyL of dis@diatith sikdia I(F E2/DMEM containing
phosphat e buffered saline (PBS) contalnlng

100 ugj@ﬁ{%?ﬁﬁfemﬁm W08 4L %11%62@@ dirhass @Qdew%‘{ﬂlﬂfu?%swnglh soybean
| c
ypsiPRRTLAGRE 10O TR incy el P GRS e THACRS e suspension
was pip&ticd/tOMob et agp e atgs. Myﬁgflmtqﬁymmppbmmnﬂg@regmes of 10-
col | agenase- d| ase %10@6m¢/vol in PBS) with soybean
20°d§F?H§? ﬁﬁ?ﬁ? N8&fiSSU9004 v/ v)) and i ncubated at 37

[0018%]C. TAE sxpBAsiH Rad \ﬂésﬁéd/@itﬁ F11/DRISMSRER 8 P88 (PR 86900
to | oosen cell aggregates. Enzymatic activity was

rpm) aggl dwéwwmﬂa@@?t@@étr@swmdqcbmmlf@r@|r111@shlalp> eanetice F12/DMEM

supplegne%%g(;mﬁt g (E@%@%@ﬁeﬁrm él %/\%ngaﬁ: éus ﬁgf‘ ﬁ&f:mum

(2.5x1at MY0O3 ( Ix1Y ”amj etH’zlﬁolﬁmSiél g Mg Iphos@ﬁbétmnomne (1x10 M),
resuspended in culture gedium (serumfre

forskolipy ébﬁé‘ﬁ@ﬂhﬁé&()%ﬁtlf‘r?nﬁ ﬁlgﬂpu ¢ nl@g%qrme) QX%Q a%fh@ﬁg}lkp (HRO) (1-3

/Ekl /nL) selenium (2.5x108 M, T3 (IxIO

nNngE lhltnhan e (IxIO6 M, phosphoet hanol anm ne

[00184]! x II@e GelMuSpchiﬁd)lhm itah for&l {nxdlvi@eBindd) thregil D@ fibropbetin-coated
ggé L), and porC|ne pituitary extract (PPE) (7 éﬂ%ﬁ

(5 he/mby dishesy Studiprs edippryagpyded fona foql vhieecad|1 0 naly Bty 494 the

: r f

dishes e L e by 5 a R T R W p gciom was

collectt&é,cﬁltmadmh afdedund Hiteraardd added (20Pwve/vof) tdfbcnﬂlstlpﬂe thelicsls.

Withi S GH AT DGR et BOTE B HR GO Bl Cagnd these colonic

began ¥ gréHd@snonditk Efont NG dHaNomal-like &RY aitSe AnARE 18RS, the cultures
sel'ected by subculture in the described nmediumthe

were spbqydiuesaret pibcerfiucneaiandspliol :p owBbrompsingoaine AOMrme dishgagsing
standaﬁ{]ﬁgt?‘ggs 181‘6%&‘ n %hegarfja elutlﬂE b%) ctrcl:]a?i (aﬁ+tL11 g%rl; e‘n[atherﬁ %e’ﬁs were

uent was rea e su tur
establislgcitiakultae (:afmotm ssd:oarhoc Gﬁlﬂdq)amagé tha sisageandisiongl medla from
dard cond’tlons known e. ar

previog I era S aEe 5, Phe HiSE Brths S Bl trablagp defpamine
when @b SRESE cotMiBioA&ICh&diul &l B ngdr dBr&Rlirkd bhdee oRdBsdpERS the growth
and ap?)ga?rgri:% eo% th%vc?:lls Aprotinin was no longer added to the culture medium when no
further growth stimulation was observed in the presence of this factor. Subsequent growth
studies indicated a doubling time of 26 hours. One pancreatic ductal carcinoma stem cell culture

has been passaged over 60 times without signs of senescence.

Example 5.
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50 tinmes without signs of senescence. Exanple 3.
I solation and culturing of |ung carcinoma stemcells

WO 0@E891908i ssue froma | ung adenocar ci noma wasP@GI/U81008/051730
rinsed in sterile phosphate buffered saline (PBS)
contai ning 100 ng/ nmL gentanycin, placed in a 100 nm
tissue culture dish, and mnced into small (<1 nm
pi eces. The m nced tissue was suspended in 5 niL of

Isolatfdh SR8 CufhiaR om&l(cgﬂg‘/n@m&:ﬁ%%ﬂé ng 100 ng/ni
gentanycin and 200 nL col | agenase-di spase (10% wt/ vol

[00187]n PBSyc hmia M@l}l‘b]eﬁaﬂ cercynogianwasrimic By tlmed(l@ﬂerllem%nh/atﬁ)t)uffered
val s

bat e t. 5- t t
saline B8RRI E0 s Rl P biny e Iph Myffias Btk Gish, and

mince&NEY BBl G<1&ﬁinb Bictds. Whise BinepPeduyiensidpaidedat BmILAT dissociation
10- 20 cel |l s appeared di ssociated fromthe tissue.

media [(E)@i@MEMh‘@ntgmg}geWQMgﬁnmgnt@m% andyP QHLIF ¢olapmEne-gippase (10%

wovoliEBRS) PR T PUEE: Bau MRk Bl Ry p oc. acs

mlnutd‘TﬁtIHr‘hkm &lfe@ilbkfﬂnﬁlbﬁ WaEﬁ%ﬂVﬁMl@dﬂi@@bfﬂr@@E@dtew Ehzyint$id hithvity was
EGF (5 nﬁ/rrL) selenium (2.5x1.0 8 M,
Stoppeédmeﬁég@iegqﬁ%%rw 2&&6 HERPCIBDEISSQgiatesrom Fii §u% ot al

[00184)" ot Qus%fans%a E‘lﬁ“\)fash&p@gtﬁ 212/PASE i,l ceﬁﬁ'%ﬁ%h POmR%es at 900

transferred and divided into five
rpm) afnd nirecn@dmngpeﬁmﬂ@dvas|r@uaxnd@ﬂntcuhere mmdluum(smml fiddELR/DMEM

fo f 10 d
suppleppisd it Beied | OB afly G b T 0u s R En 22fh (Bl ~Sinium
(2.5x1D0NDBB3 (ikhe ”gmp\e&ﬂan@leﬂi@ (MR mﬁ?g@@hs&ﬁﬁma&lﬁe days’m),

until the cells were -95% conf [ uent %n was ready to

forskobe (%uhﬁm}{dmceﬁlsofﬁw(éxml ey Tiregegterame ¢ HOmMdDs PEE(Eelg @tal protein
of PPEgerSeonPeacSu? if N/Iselrlpeg cgl %@gggrga gtorrr]ldl ﬁ% ? n (ﬁl%g(ﬁ.l\{\l% P'Pﬁ ftor gnowth after

t~usi ng ] agenase- di spase ellI'sfro
the culntre hewbdet eetalslish e SThiOoe med aiﬂm theathir ¢ binfoumh pissapeceithe
| ture has been_ passaged over 25 tines wthout si

Merkebfelk@ﬁ%%%ﬁ@n celk sipire I soaig|caten dhe adttinfngryergo actor B
(NGF@%%(, 880G g&ﬁu’%'éo g% Cg?é)\{?t%% tﬁéﬁgﬂk‘éﬁéehsca{g%%%%en} Ik%g&ggmre.

pancr carci noma was

NGF- [i} ﬁ1a§s be [1$€Jdeit phagmhabecchuhiorddr salcunge (RBSRen eﬂh‘t&lﬁ;ﬁéd in
mmtissue culture dish, and mnced into small (<

[00189ﬂ rm)T hﬁ P@b@@penﬂ?@ was eatferrsdandalivided Bipsiperiesengengosipd 100 mm
dlsheSOfCﬂhﬁéfﬁE&lﬁﬁl‘ \9&& d&ﬁé’d fr QE%@IIM &O1 rﬂL lﬂn& Y tﬁgfﬂ\gﬁsﬁis were

gent anyci n and nmL col | agenase- se 10%
incubatedl @B@)ldami tmulsajybb@amdltwl;sp@ﬂna madiiafi ¢h@nge(€8ﬂy 3 4% @tihthg stem
cell cozl-lctJ eﬁ %gc%’lrr?%tlpep%re%]é (sCe Fl%l(,l:res A SAq]thqsu It)oeintl rpl(t)s 0 %e nbn-s{ém cells have
died and the stem cell colonies can be grown up to a sufficient cell density (@ 50%) to
subculture at a density of 1:3.
[00190] Once the Merkel cell carcinoma stem cell culture was about 85-95% confluent, the
culture was sub-cultured using TrypLE Express (Invitrogen) to lift the cells from the culture
dish. The cells were split at a 1:5 to a 1:20 ratio, depending on use. In between passages, the
growth medium was changed every 2-3 days. One Merkel cell carcinoma stem cell culture has

been passaged over 30 times without signs of senescence.

Example 6.

53



was pipetted to | oosen cell aggregates. Enzymatic

activity was stopped when aggregates of 10- 20 cells
wa@ppsarwds di ssoci ated fromthe tissue. [00185]PdnEsS2008/051730

suspensi on was washed wi th F12/ DMVEM by centri fugati on

(4 mnutes at 900 rpn) and the resulting cell pellet

was resuspended in culture nedium (serumfree F12/ DVEM

suppl enented with insulin (10 ng/nmL), transferrin (10

Isolatir(m/a'ﬁh)cultﬁg: oﬁ[ﬁoﬁgféﬂa}eln%5§f&rp&lfsz 5x1 0 8M, T3 (IxIO
2 M, ethanolam ne (IxIO 6 M, phosphoethanol am ne

[00 191(] | x TGsee pm afpgestito arpinpma SVaﬁMIeﬂ}hlsl@Hﬁd costeiils phesphitg baffered

stine [0 BSRAT TR L4 b ey Oy by HhE mbl s bR EMhnd

mincelV@fio shansdiahmegicastd Thovhmheel fiRhoOwhhERBenlB@idMinL of dissociation
fibronectin-coated (5 rrg/ m.) dishes. Culture nmedi um
1y

mediaWBE/BYHRY Cf)@ﬁlnalgflloﬁallg/ gerrempgin 20d 290 e poltigetpserdispasaél 0%

wt/vol él&ﬁgsfwv{ﬁ ggyblé\r}g rrggs%ne 1d gi)itors ﬁidﬁfp/j(ﬁ/ %gqrtll %\2}\}5% at 37 °C. At 5-

mmut@ﬁ»lkdr&ﬂi ettt sufpdntion @ds pipkticdto Jocden 6N dgghdogtes. BRgnaddaetivity was
20%vo|/vo|) to reconstitute the cells. Wthin 7-10
stoppegavhen geereentes ofl | Op0zelingppossist flissodased BN - 1 i ke

(0019310 @Rk SRpLRETEGARARLNRRE F@?/W@Eﬁ%y%ﬁﬁ‘ﬂugaﬂﬁ E’Af ﬁﬁﬂues at 900

anong the non-dividing stromal -1 ké cell
rpm) aad derresulting @iyps!lettvire rmulsltemd@tmwsheresmﬁduunh (sgnmdfract, calcium free

F12 G RGRSREL S el i onu B BTRE M RSk (8o

EGF (ng@f[ut feenpan €7 abiondwg (ad1oc Zldﬂmmﬁﬁﬁf(llﬁﬁi 190 wer e
establ i shed in uIture (after t second or thi

phosplpf@ﬁ@a@léymnet(hél%é\é) élf/dr@éwamqedh@d) ﬁéweémiemeﬁ(bw@@é and PPE
(aboutclgwg%t g\%{n Of@,?E/r?]g)ger necessary. One skilled in the
art >woul'd be apl e [ '

det er m ne when the use of
[00193jondiht celhadpemsidinuvas wandferretbandating é¢d e ﬂimmnﬁm‘ic&mabﬂ)o mm

.._on bserV|n the gr h _and pea of .the cells

e W%&dgﬁf%ﬁé? ROk R G o ey dpes were

incubaf¥e sARddrd idciBtiod coMdiloit | mul ation was observed in the
resence of this factor. Subsequent growth studies

[00194]ndiThairetdal gulierabf thegrestaiecas¢inoga badlsrdsd naattaqhaveey wall per three
days ug glglrfu?ée O@%%@%gﬁg T u@l&i& ldr ﬂ?éé{; tYlCend %@ or? Eﬁﬂﬁg ﬁl%ﬁﬂﬁlexgas

sI gns of sehes
collectod hsdhmat zittamhe&imﬂlls:whﬁeuemm@dofsmm:bk@enmldlspa&r Cli he(slmlt culture

ste I1s [00187] . Ti u cell carcin
mediuG g e g B ook M OF el R s Bl s Efpepesiin O of

fresh @k ihNBedid B plSeiM i M Ivewl Bthi ATB/ Okt HONHANYISH N10 Rl 8C@&h growth
In a 100 nmtissue culture dish, and mnced into small

media iy alplogribielc orviel igue tnSirelisndubpmaesphdsic) were
oy LB A0 TR UM o160y
stem cells was generated. The average time for colonies of prostate carcinoma stem cells to
appear in primary prostate cancer cultures was between 4-6 weeks.

[00195] Figure 1A shows a small colony of prostate carcinoma stem cells growing out from
the other cell types in culture after about 5 weeks in culture. The culture media was changed
every 2-3 days but the cells were not passaged or split. As highlighted in the white circle, the
prostate carcinoma stem cells can be distinguished from the other cells in culture by their

morphology. They preferentially grew in tight colonies and had an epithelial cellular
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wt/vol in PBS) with soybean trypsin inhibitor (STI,
10% v/v)) and incubated at 37 OC. At 5- mnute
WO ni08/09@bs, the suspension was pipetted to | oOBENUSIINSE/051730
aggregates. Enzymatic activity was stopped when
aggregates of 10-20 cells appeared dissociated from
the tissue. [00188] The suspensi on was washed wth
F12/ DVEM by centrifugation (4 mnutes at 900 rpm and
morphtoﬂ)gy r 83 b 8d &l ot} L& iV tur e W@ﬁg@ arbfomy |s{er &lls were
ium (serum free F12/ DVEM suppl emented with insulin
much Qm@lem},{ sp@_e) andtthaefofeewer ﬁur(lm@ disgyguiished BGRg (his mgyphblpgical feature.
[0019(?| eé%(eztal?l;flshme tol\@s allc melscl)t 1(]§|2co 0€§%}§‘hefprosrpﬁte carcmoma

phosp ROt RRNSP R e
stem c€ls mthelhmdfmpmdnsﬂrgeox(rﬂhmh&egn th omhﬁmlsgre\mhnﬁecnd xlr@lre 1B

PPE tota rotel .. cuIt
Showsafsh%ﬂm %ﬁmonfg CIHONE LT ﬁ?q@egltalr%n%j pﬁ%?nﬂg&mmhep g Figure
1C shdw the 54 Ebigyt ETpré il Eiihothe sBRTcRe SR astal s $h&Gonential

This can be tested after the third or fourth passage
growtlpphaseyeFigpickld) showts thacsgmeicalomre o progtateedarcirama signe cellsrpfter 6 days in

expon%’\@g %ﬁghas% %@%H% étgg 1%fsta eJat’cEne&%a?%évéﬂ ﬁél%]&&%ﬁee an isolated,
substahMlyqjuref:lajﬁulaﬁ:lan of cxdlsand tlemt}me ktll pbd were nof\§escht imelye ddture.
seg) at 10 n /.gh, concentratiqon after the culture has
[0019J{1 NESE 3 Sfag‘H p”ﬁ%)@‘i%’@“]“o*i*r? PROSIC QBTN Chias™as
establit KNk %El’lsexﬂle@@gssﬁl%édhﬂﬁl% st dfd hBighedRRAAGH kY- FORIRd
100 di shes ture di um was added for a final

collagenaberespase to ft ghe qsBy offiof thegnbjure ﬁe%hd Mgdlan wer ehanged pygreddays
berwe B p S AN T DR SRN LU Bl bl du BT SN,
withowd pgas eften¢semeFi gures 1-3). At th| s poi nt nost of the
non-stemcells have died and the stemcell col onies
can be grown up to a sufficient cell density (@50%
ExampR subcul ture at a density of 1:3. [00190] Once the

Merkel cell carcinoma stemcell culture was about
Isolatign agd pniprs of hasgl cell garcingma stemgells.s yp- cul t ur ed usi ng

[00198]" y msléucEﬁ&ﬁeﬁﬁsél l.ay batrFlggﬁQ)Nag Bn{:ﬂ}f Itlnsteﬁ?n &&JﬂE ?h&i%ﬁ!ﬁ: g)gffered

culture dish. The cells were split at a
saline (@S)@ontd&}ll@‘lhﬁ&}@/mh gastemytin, letodern lp&smagsm ctlhee dish, and

minee gy S BB e Sre Fhse B FaEel Sl ociaton
media gW?I/D%M lcBRSinMgt 1@@ Wlo /31 GBStaR i SRESTANC EollaEX@RRURpase (10%
I solation and culture of prostate carci noma stem

wt/volae PBS) (w10 t@bkamirgssireinhibotoy &6 Tipy 896 Gt'e) eadt micuimingl andg °C. At 5-
hat ]g} buf f er e

. brie rinsed .in sterllfe hos gsali.ne .
minutq sy GG 100 P L S RP AR SR i B A Sy wes
stoppeﬂmﬂehsgg@ #& IU020deB appRAdd dsBecRbded REA tii@she. (<1 M)

eces. e mnced tissue was suspended in 5 nL of
[001955, sdge pl@ﬂ)pl@ﬁ}pn was washed with F12/DMEM by centrifugation (4 minutes at 900
rpm) and the resulting cell pellet was resuspended in culture medium (serum free F12/DMEM
supplemented with insulin (10 pg/mL), transferrin (10 pg/mL), EGF (5 ng/mL), selenium
(2.5x10°M), T3 (1x10""2M), ethanolamine (1x10° M), phosphoethanolamine (1x10° M),
triiodothyronine (T3) (1x 10™'?M), hydrocortisone (1x10™ M), and PPE (about 75 g total protein

of PPE/mL)).
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medi a (F12/ DMEM cont ai ni ng 100 ng/ nL gent anyci n and
200 nL col | agenase-di spase (10% wt/vol in PBS) with

W@ y0Bear08 r ypsi n i nhibitor (STI, 10%v/v)) andPCT/US2008/051730
i ncubated at 37 0OC. At 5- minute intervals, the
suspensi on was pipetted to | oosen cell aggregates.
Enzymatic activity was stopped when aggregates of
10- 20 cel |l s appeared dissociated fromthe tissue.

(00200100 592 L cITHRp SHRRSNR AR YRS M@%ged’\ﬂnjéohf \Fe]@c{r%% R¥ated 100 mm
centrifugation (4 mnutes at 900 rpm

dishesr &whcimglive Mas pédeddor andisal Welsumpé nded pem daﬂbland the dishes were

incuba\;[r{ﬂéed:j a};[l gt?gﬁﬁar 1nc'1-ﬁa%1r0%ecb ’ (l)rg:sI hF ﬁT'gl]SZc gnge ert‘r?anS ¥s lrlr%tﬁ ghe stem

cells withQh gl Indighfly IIEleGEndﬂgid‘ld@y (s&eﬂ igines 3§ Becorde@pPBarb)t, ATdhis point,
ol a

(IxlQ 12 M, n
as Wlﬂb%@gﬁa g%maﬁap%snﬁﬁ &tep %%b%elmo grﬁvg’iﬂ%re SHRigll¥ o MBeY gag tegrgbe
subculMred 4REARS b BP BRGNS the 8MY EPEpt 238RMAind Hhe Lok @E.
rotein of PPE/nlL)). [00193] The cell suspension was
[00201]r aQbe heddsahaell eircineraelstemtcsll ol Mapribiuh 8592 eaonilpent, the

culturé%sd%l%%?lﬁureg& Elg F[?yﬁl%)ﬁﬂ% gl%ﬁlh \l\@rtfé ?1?[ r%@euéégg gllgm\ét?la Wiure

dish. Attanaiwew nnypmin at ¢adlaganndiispansan {QOEOEEd Thke ¢als ticad pht atal:3

ture of. the pr ate carcino cells did not atta

0.0 1:§ el ihefding 05 P08 HRGE A B Fietenlhs Goar™s GRHTLRSn A Bvery 3
days. U6 bRl fafdindhefem el bSituré he &@@Pissz?géhb%lel SWBﬁJésUW‘ﬂthout signs

was col l ected and any attached cells were renoved
of sengpegneg- col | agenase- di spase. The spent cul ture nmedi um

and cells were centrifuged and the resulting cel

pell et was resuspended in 10 mM of fresh growh nedi a
Examplkd®.pl ated into in a new | am ni n-coated cul ture dish

medi a so placed in the

|
ISOIat'(?Plaﬁflr?HIt“Hflg ﬂpbgegft Caaﬂa‘"?‘ﬁusge“a ?@ﬁ (and subsequent used

[00202]i ST@S)c MBHES et tRendvhd WadTBGlifE ekad geserBY pigspRatSbeddtad saline
unti| an established culture of &{ost ate carcinoma .
(PBS) spatpinge) 10§ \gasl gerfamz¢indlaced én ale} mgetisspqreulfugy dish, and minced

into srﬁeﬁi %gln?rﬁ%) 1ecégr Oﬁ}e%lﬁceccﬁ'i—sglll E@Sug S f %|§ I‘EL ?d%pcg:?ﬁfonitﬂkdia
primary was -

ostate cancer culture

(F12/DEkBcontORIRY BP0 friy/gilr gentainy@irOme] EOWdlla@@hwﬂdds@fse (10% wt/vol in
prostate carcinom stemcells grow ng out fromthe
PBS) mﬂh &eybew] rynsipyekibiter ST tllQF/‘éV/H?)taéFi ingybfed & ek At yminute
| d . 2.3
1ntervag§" hd ugpenllaﬁ “%\Né e{tfﬁdot{gqg(gsgnsg%i; &%ge%g%gl F?ch%c%l%%% stopped
when dtgggdrgateg ot &@t20 nelishppedned @ssoriatkdront the tissuost at e

0020 I R G0 B €y PERENE IR BB O Hites at 000

rpm) aRfl ‘Eﬁe@’éﬁﬂ‘ﬁﬂgedehl)peﬂét%s|r§ku§peﬂbt§d BRuRNc@scdand (Bash &8¢ F12/DMEM
epithelial cellularnorphol ogy. As conpared to the

supplepiehigd V@éﬂl lrlsﬂunr( 1¢ ug/mlr)etrartsf?érnpﬂ@stgémb) Earc(Smermal b sdppium

e -6
R S LS e T R S
hydrodogiadoué €1x10 M), prostaglandin E1 (PGE1) (100 ng/mL), and PPE (about 15 pg total
protein of PPE/mL)).
[00204] The cell suspension was transferred and divided into five fibronectin-coated 100 mm

dishes. Culture medium was added for a final volume of 10 mL per dish and the dishes were

incubated at standard incubation conditions. Human breast carcinoma stem cells can be frozen
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[00196] After the establishnent of small colonies, it
is common that the prostate carcinoma stemcells wll
WO b@s/ogrever exponential growth phase in the opPCTUEEAS/051730
growt h nedia. Figure IB shows a small col ony of
prostate carcinoma stemcells starting exponenti al
grow h phase. Figure 1C shows the sane col ony of
prostate carcinoma stemcells after three days in
using ﬁ?ﬁﬁﬁf@rﬂ@t’h@&s HOWMtuRRRS Sestdbligntiae Wn&ﬂ% Qﬁ?:%eﬁ@ﬁ'fﬁi puttlng them
col ony of prostate carcinoma stemcells a%ter
back i pulexg @mmﬂlahbutgxf mlibommagerumﬁ\abcmt @%I GVKN)) mhjeb@bmﬁaltabto ensure
the surv1vafotntge ngneas% arc1 a em ce?l riltlslktllps\xtl a‘?nn(f cu?turey(eg 1-
pure popu a? Ion o "¢ *&nu ﬁe ef |
2 daysbl,ohe aesemntditm \ifll’}Efetal]J bb\Uﬁ@serlﬁrﬁ@ﬂlQBd re@@@éd and replaced with serum-

reenSy53, 004 S\ AL BP0 SLBLIEL S L o

humad"l%ez[kg catiRbERsEm @ANNCHUSSs donaMdnd Ebnftehﬁn? Feafé%’ch!aﬁ 2% FBS have
| agenase-di spase to lift the cells o

been Sb,wm tor ke ighibitoryNg e Wi f bhamag b@awéﬁcyloaladsm cqilét ween
[OOZOﬁaS %ﬂl%ﬁ breggte apd’u?o%{leg%% %Qﬁsceaﬂ%ggu‘t?ctuﬁﬂﬂeae Iﬂle %ﬂeﬂ?mle]&ﬁm was
ee assage t hout

aspiratsé n&we hael. of DMBfH 12 mediuns wlaﬁtlsledmo wmh thel bdfllsr dhofwaklamadlium was

. cell rcinoma stemcells 98], Tissue froma basal .
aspiraigg off aegrlevlrpéﬁlapwagv% F&L-ﬁdlt?/ th@.Cﬁ Se%Pdl the &3l Mqremﬁmmgé C
until tMeil? H@tgch%alﬁloﬁﬁthé Bﬁ@ (aﬁﬂﬂkﬁia‘%lﬁ 9 nﬁ%es’}gbﬁe nH B AE YW trypsin

placed In a mmtissue culture dish m nce
inhibiton¢Sd Tswad add(‘:d:m rrmjralpaeéh@@ypsirm@drthm@ﬁ V\tqrfsgulecimgnd centrifuged to
pellet. ighn ceﬂ ﬂet \ﬁaa 6esrl‘rl‘(396 mciedfj 1é1§ffeoﬁn|§r§0|t\xlftn19meg%%%ld F}g at %M of 1:3to0 1:5
dependmg bﬁgﬁlﬁﬁ)eﬁ‘tdbn‘efaaﬁ eodtddDYshwk/ The giok tIPBSJiuw Wis chaydedanery 2-3
0

days a Q:ﬁle Fssl eré:pg%}tﬁggdl q({tgglil) glg]tlge/a }(y élv )Ejé%g?esﬁl gE?p alg uer?tt On7e breast

carcinGth P SebQA1 LRIthrO AREHLA %bésa%aﬁ%elgﬁ Bifies \Eﬁmrmtghézo@eﬁésvédcy
was stopped when aggregates of 10-20 cells appeared

di ssociated fromthe tissue. [00199] The suspensi on
Exmnﬁgg,mashed with F12/ DMEM by centrifugation (4 m nutes
900 rpn) and the resulting cell pellet was

Chararc@imﬁemdﬁhiuman candeusenrrmlls um (serum free F12/ DVEM

uppl enent ed th insulin (10 / L transferripn (10
[0020@.g / %f_( erngeégs ﬁréetﬁf)'euh n Piﬁr{gtf? %:QF ek H\% or qo%}né for cell
surfacé— gstsmﬁtokl ﬁﬁﬂie?sﬂi‘eﬁ&“[eﬁi't& 'o@e)@prwsed shasRhaatdasm. anbre CD34,

6 M, triiodothyronine S (Ix 10 12M,
CD44 ﬁ%@@é & exngeion @psdy s @f gylls i ngicalts apgpnegrsigm cells

were Bl o B heied i nto 11 32' 'f i E?iﬁi?f - coat ed
[00207]00 Thencellssies lift@Lfromrtiee fiasingime Rad oﬁﬂdéédCtbltugelaaséfndmai;e for 5
mlnutesoolr ugttia'l ce[ls a,'lssocmep or rel%asel}rom gletfﬂlek d'i"he ceﬁs Were trlturated using a 5 ml
pipette to eliminate any cell clumps and then transferred to a 15 ml conical tube and spun down
for 5 minutes at 1200 rpm. The supernatant was removed and the cells are resuspended in 1 ml/
T75 flask or 5 ml/T175 flask of Analysis Buffer (Hank’s Balanced Salt Solution with 1% BSA).
Cells were counted using a hemacytometer.

[00208] 50,000 to 100,000 cells were mixed with primary antibody and controls at the

concentration listed below:
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I ncubated at standard incubation conditions. The

medi umis changed every 3 days until the stemcells
waowdos/ogussral | tightly packed norphol ogy (see FPQUSR08/051730

1-3) becone apparent. At this point, as with the other

cancer types, the stemcells begin to grow nore

rapidly. They can then be subcultured and after a few

subcultures will be the only cell type remaining in

t he cul. & ; € : | cell carcinoma

st erln' ?&Elﬁ§%1/%%gﬁﬁﬁmﬂ£@b%&%Iag[él%gg/o confluent, the

cul RurmtiveiR44 BB atLOG pr 1©dcails i(Mgltchy)pLE Expr ess

(Invitrqgen% tolift the cells fromthe culture dish.

h s f)
Al t ér ridfir Rp4/PE et Yl 1) sellseMilfeatjdnase- di spase can al so
be ysed.. I spl ~1:3 to a 1:5 rati o,
depghda?lﬁléagﬁsﬁlgée?& %\ﬁ{)xgtov\geélﬁk%ggesngges, the growth
medisunksogpe emaoged every 3 days. One basal cell
carcinoma stemcel | cul ture has been passaged over 15

ti més K PHoket SiGHE OosclisdMilbewhce. Exanpl e 8.
The ce|[ll§ Qleid Qﬁ‘in%{?tglaté‘dﬁltlttw&a‘?%atoi dRE&RFSr BaAhfmlAOM™ stem cells

00202] Tissue froma breast carcinoma was briefly
[00209]i ng¢gdr imculsttion) the vplhos phatdjubad fe2(dd1l sath AealyseBBS) ffer and spun

ontai ni.n / entanmycin, placed inp a 100 nm

down o SSERORLTY 908 s ﬁﬂ?@ SnarrieEwes rehosedin e %eél% Vg resuspended

in 200041 8¢ &8sh AflyU BERY. 5iuSSHE MARSHRRGRALH (VA LD s Rbpidium iodid
" g%ssocsi ati o}r/1S medi a (&?2/ Dle/EM élont ai'ni ng (100 ngéfrﬁ? PICHH focice
was adgleditoathy célis jasi@priz00© amilysio fdrdiyefdaskgating pdbe el Godrawnalyakd using a

N PBS) with soybean trypsin inhibitor (STI, 10%v/v))

FAcsgﬁlébqr %:SB%‘{ae acgl¥n637 OC. At 5-minute intervals, the

[00216uS TBBSdsOls Wahe ODR&ICBM, (D 44008 €D 1G8lckprRgdsegathe sell lines are

tic activity was stopped en, aggr egat es of

Er ] . .
Summar??-z% gla Lahle & ang) bablf & helgivs B dicat BEleP - gmIFRICY 3 Qislag or higher shift
in ﬂuo&&gaﬁglntgﬂﬁy,sme RASARE MRS )R %ﬁiﬂ’\ﬁntﬂ?loneggénﬁgﬁ%rﬁﬁy, “low”

centrifugation (4 mnutes at 900 rpm a
denotes @g it 05rieg dheft in fhedressenogaricnse® @ endisdotennashift ir Buorescence
intensfég?di um (serum free F12/ DVEM suppl enented with insulin
10 ng/ L), transferrin (10 ng/nL), EG- (5 ng/nl),
[0021Hel eistowif th Babllddl ,& Mjorith Df (Heodattel 2teM gellethiaeatd DAL, a known

I xI O 6 M, phosphoethanolanine (IxIO6 M, . .
hemat%twém%%ﬁ%&eﬁp oy i é@)ﬁ &f?&ﬁlﬁméwwhpéﬁé}d)cancer stem
cells. BEOROGDIY)s al@hoRREo 68 BQYUEssdPoBhdotchl RI19E R Boffol the

PPE/nL)). [00204] The cell suspension was transferred
expresgind ofipnatieps gndathadiaf ¢allemirkpyr (6 ) Wascaramanedl dnamf these cancer

R s N
cells. standard incubation conditions. Human breast carcinona

02 P AR B o AR RS DB o
CD44 Biibrbdsiish dnBE s were performed on cancer stem cells that metastasized in animal
xenograft experiments. Merkel cell carcinoma stem cells and 9926 (pancreatic carcinoma stem
cells) were implanted in the sub-renal capsule of an immune-compromised mouse host. After
about 6-8 weeks the animals were sacrificed and inspected for tumor formation. In addition to
the primary tumor that formed on the kidney of the host, with both the Merkel and the 9926 cells,
spontancous metastases were observed in the body cavity of the host. These metastases were

removed and cultured in the original growth medium. After the cells had grown up in culture,
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back in culture, a small about of fetal bovine serum
(about 2% (v/v)) may be beneficial to ensure the
wa@ aw0sioy®bs of t he human breast carci noma st em cECT/8S2008/051730
After the initial thaw and culture (e.g., 1- 2 days),
the culture mediumwi th fetal bovine serum can be
renoved and replaced with serunfree nedium Feta
bovine serumis not required or preferred for the
the cel‘fso\%ﬂe 'aﬁ%%rsgd"intd%gly%d foPeDPYIBN3PLARBDAG 3k Silc BT PusH S B w
I'tures conditions containing greater tham 2%
cytomﬁssamandengie déle wptbogts descrifed iahdrichiThe rgpultpof thescgrpairhendsf are
Wln%%bfar0|nona stemcells. [00205] Human
carcinoma stemcells can be subcul tured. The
[00213 pe wWithredh Morké andSior (&Ileﬁbe@ftﬁe parentzelid s}mﬁveﬂ)b’@éﬂfékﬁ of cellular
Ils. The wash um was

di.um was used to
surfacg BRTHER PRCHER T4 i gt TPYIER FAGlE PP g melasati

deposi€e! e MOt RR c&@lnbmhaWREEddrRed R3tacBdtasdy le)QleHmﬁghl exbREsion of
cell's detached fromthe plate é proxi mately 5
CD44 dpyyerpisysiorfeCIAR4 and| pe @fpr%})@b@ ﬁ 3y Byicampptiopi the Merkel parent
1
s S AL AL PRI, A o o
and higlebtprgeioh ef ChRg (soe JubledndBahilan rdsnksiergrabotsbenneih thaoapa

split at a ratjio of 1: 5 de endi ng. on into .
pancreh i FFBRTT Ao e B e D ST R G m it a4 Eression
was loRN\@REhHaBVET ¥ tide shrélR Y92 @phctdage @ﬁ&lh%éﬂ@t@ﬁl dRAShAtRM RICD44

sub-cul tured when t hey were 80-90% confl uent. One

exprespiop #84 high (& owarestieim cel | cul ture has been passaged

[0021%\4eF[‘O%ﬁld&"tﬁ@&f@W[S%'??%% G055 c%ﬁ&?%ﬁl% ﬁl?%g@o%ﬁCD% and

summ%rlzng %f:lo

aractefrization o n cancer sten1ce
CD44 Ex;pressmmmnalszsetsovemh alsap¢rérmze ohmaar gancelts thatewnrc paskaged through

re perf.or for cell rface on of
xenog i BB BTN o PE el Shest St S LB BAREERRL Eefoma.
CRCAQHD4 andIBEA 6 LW e clChA SR i8XPERSS heyd adn EN6SESt (@fther in the
cells identified norphologically as cancer stemcells

subrengb¢apsye py %&bﬁ%anq%@n@lnfq%wr@ﬂlawﬁ foyform.amd dhep therimay|tgmors
were r%f)fedl a.'ntltcﬁﬁll)rf:(ﬁ i rBﬁrﬁ%m@&h&%?éﬁch ggll %pg % cAf‘[er growing in

agenase/ di pase for 5 mnutes or until
culturgy |t1ml:l$ ace cbﬁpersed,eaaé ¢hefirloyal bheDRH# ASIR34 a’rbﬂeClaéﬁl t@r%euoe was

analyze? usm% E)v%%yf eﬂgt Ahe o ul‘[sp arg gl%rﬁr%artl%g%njlow 1nalta%leai]y cel |

Terrad conical "t ube

[00215nd Chphges dOwe ckiressonniNell e@ Rt mb2Q0s weiobddieed in the new primary
super nat ant . was renoved qu the cells are resuspended
tumorg pyhen ppmpapedioringis Rargts sCRYY For rippRckimars T ipdylerkel cell

carcm@Hg Eu?(f aléd ROk 'the @ﬁb@@@@ﬂc&@lje&taﬁ(ﬁkéﬂﬁdn%sh%ka aloé% BPAD34

s were counted using a enacgtoneter [ 00208]
eXpressxOn (oComparkd o Go@arsaial sanger sserpicsdisdiand a gaip it GRA4 expression. The

cells M fhg %ﬂbAaéaga R ,r %l%h ?stve%hﬁow growing in vivo, retained high CD34

expression and had low CD44 expression. The results of these experiments suggest that passage
through an animal may change the cell surface expression of markers that had been associated
with their corresponding cancer stem cells.

[00216] In additional data not shown, changing cell culture conditions also may have an effect

on cell surface markers; in the presence of forskolin, breast carcinoma cell line BRCA1103
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concentration |listed bel ow 1.
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w@ei08s919h8 | t enyi )
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3.
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the primary tunor that forned on the kidney of the
host, with both the Merkel and the 9926 cells,

W@ pwabareHus net ast ases were observed in the bpdyUS2008/051730
cavity of the host. These netastases were renoved and
cultured in the original growh nedium After the
cells had grown up in culture,the cells were dispersed
and anal yzed for CD24, CD34, and CD44 expression using

Table ! DLy CORLEh &343{ iorn%n[lﬂﬁnﬁ&ﬂﬁglsstgﬁ%ﬁ& BR& animal

above. The resu ese experinents are sunmmari zed
passagﬁdmmmaseﬁauﬂee@pr{mlﬁl}mbmh both Mer kel and 9926

bCI I I.y[JCD, pal CIII. CCTT 9 I VVCU [} pal. I. et
Cell cel | ul ar sm@?é‘ mar ker exprgjsfﬁon t hat was é;l?’# er ent

Merkdéli@én t he mat ker patterns onjgells from netagtigw C

dppncitc The Merkel cell carcinoma lines derived from

9926 mekt ast ases sMOWed hi gh expredsion of CD44, llow

Merk [Esxrom of —CB24—amd moexpressronm of €34 By
er agﬁn'parlson the Merkel parent cells (that had not been
tumorani nel passaged) had no expression of CD44, |n

avnr nccl '\‘F Ch24 and hi ah lavinrnccl An ~f CM2
Soa—arta T g X P o ST o5 SIS

CRC%f‘é’r‘I‘)‘aryS mlar results were also seen wit
tumorP@ncreati c carci noma netastases, where the CD44

expressian s high and CD34 expression was|low, in
PRCASGHpRrinbsy {o t he parent 9926 pancreatic car/ci noma
stemcells that had no CD44 ?{‘ﬁressi on and hi_gh CD34

tumor expr essi on. [00214] To st udy e effects of |ani nal

passage on cancer stemcell markers, CD24, CD34 and

CD44 expression anal yses were al so performed on cancer

stemcells that were passaged through xenografts in an
ExamffRifgal host. Three human cancer stemcell cultures

Mer kel cell carcinoma, CRCA0404 and PRCA629a) were
Humaaggmop xgeegraftimedeloliynonigenic pafertialof bymantcapeartstea célls

[OOZIQI e C%H%r ?{é%f ceif Q&%eﬁn?ﬁlgﬁt&%@%& %ﬁﬁpéﬁ%get o}“ Hl'fgporr %elﬂefenqtlal selection

orm an tunor
by cultuegr@ndiioas)cdhariatd capelle b fisdlirenaipy aod thaahae cnigckibility foé forming

o b LB B B kb b

cells v¥Plegsgi on was anal yzed using flow cytonetry. The
results are summari zed below in Table 2. [00215]
[00218h o hgedesaexppranenip eaargesn colf neabdr frpny 2edls impxldy sclisgedlagen

u :
bt NG LRy A L RE B MR SRRAL R
type 1 M{tzkbcbollagd:ri Rraraa:atmomﬁtypnd ra@ttgibcdlragen tshvellGROAD40 the art. Brieﬂy,
| orectal carcjinoma showed | os§ of CD34 pr SSI
ails Spgram BT ot YRS AP ot o R ot el TR, One
gram @Faédioh Prddwdd 19BRI ESIRkOMsoldit®, &l daSh fdﬂ@l‘f&lub@p&%ﬁ%@e\l to 1.5
tunor, which is very slow growing in vivo, retained

grams of grRdapalo exiseidds Fekieah dh%taadqnéweenziaceéwp p dddfe gecticpgig solution
(200 i Eﬁylaf el pérr};‘?ﬁﬁ‘ oP¥RES FEBH %nl%ﬁg&?%ntz{l&ﬁé pPASHAY Streptomycin

and fungizone and stirred gently at 4 degrees Celsius for at least one week. The solution was
then centrifuged and the collagen supernatant was stored at 4 degrees Celsius until use.
[00219] For this study, 50 ul collagen buttons were prepared by polymerizing the rat-tail
collagen in a setting solution containing Earle’s Balanced Salt Solution (EBSS), NaOH and
NaHCOs. Following polymerization, varying cell numbers (from 20 to 200) were added per
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t hrough an ani mal may change the cell surface
expression of markers that had been associated with
W b@B1091908 r espondi ng cancer stem cells. [00216PCT/HS2008/051730

addi ti onal data not shown, changing cell culture

conditions al so may have an effect on cell surface

mar kers; in the presence of forskolin, breast

carcinoma cell line BRCAl 103shows a reduction in both
collag%ﬂ‘toﬁnqh%fs Wt incﬁ%éﬁﬁ%oﬂ?ﬁeﬁ eF SR 7eRofes EBSHE prior to

[ evel s without forskolin.Exanple 10.” Human ?unnr

implantetivogr af t nodel : Tunnrlgenlc potentlal of human cancer
[0022@2?@09 1err|1plla§nt+t%(r)12 }16 e Pnc{e N §|°|%psstl rh%tlc%gx{ler %ﬁlgg%rllegtr}]letized
with tﬂibtomuéthwodé Aq;@dltdt wap &jadé athe Rfdﬁe}C&@aﬂﬂh & ﬂfow for the placement of

sel f - reneva t ha ve the abili m.n :
cells, Wi s adky gg . h‘??éﬁvrgrfahﬁ@roaa%c F|“§ PR iSgigiiney.
Followifg mrg&y ¢ ﬁllﬁhiaﬁl Wé?@ aflld¥eedas @&%beﬂned’ﬁe@ﬁ‘ehls&fél& faid observed until

teste 00218] For these experinents, a range of cel
fully rengnvbred fibothe 20esthebip.s Wayng ghipsouere edmayefl ¢est daxgypest Burgeryn After 6-

I
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tumor cf@rkﬂaagm nQuartieqpixe @ORO(@P@TR)W @lsb peefdrntcalidn thokidagemsing human
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Al SIS G 8o P PR HEOF RIS wiedesals ar
summarsRH &t €shi@andeel ghed. One gram of tendon produces
100m col | agen sol ution, and each tail yields
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mice o BBt 2SR O P i ARyl HeftoBi b were
confirmedhdomg QRCROT ordatexgva]ﬂ eam)celc}mm aelm tn@e(b@mfonnh funors from innocula of

20 celfgrob dp Gl Crt ey BEef Momatob i odRa uly flvbarme

animaMa@plahed witMtuiiah gl asl ke Galclagesn lédép@fdé&hﬁﬁﬁls P&<ondition
stored at 4 degrees Celsius until use. 002191 For

were U] ) CYERYCRFPCIENCT | BesE Irergbinans spRsivient wathd ‘b‘f}@ﬁa& cgigatigp of these

cells bQﬁ’iFHﬁﬁ:‘éf gtlerﬁg:eﬁé"ﬁecﬁl%(a off ﬁiekr a%ﬁi gr A% "aﬁnd?l? #) BY9m a very small
soluti1 on contal ning Ear | al anced Sal t ut1on

numbef BB8H, NaCH and NaHCO . Follomnng polynerlzatlon

[0022%2; )(f:% n(%érélsetné c@ni:eir- erlvelcﬁgurlturqs |%Es)d r\tllé rfoerrr} t)rlll&nlﬁ) S (t%eeglggure 4). If the

disper&alpregaa tuave rcéllllghére gtowdvindeghe@s%gebsthinmgitiddiim & 2-4 weeks

, | npl ant.ati on. 20]. Fo |nplant tion of the cells
mstea%%@ CEIYFemRﬁhHIFEe?S f@aﬁ%fié{le FﬁSBlé‘n%\é‘ﬂ girg wopld nah@%ﬁ%erﬁ ygn

implathéd & ul ﬁ)rtb bg@m&ﬁl@’r&ha%eﬂ leﬁGllfﬁltthéf\@ﬁC”Qﬁﬁ Jf ﬁlet&ﬁ)nkdu@ﬁl%é’ gave an
capsule to allow for the placenent of cells, which

anomaliadech Hno(GRCAOH adlthmbbﬁfersmrrmrpmloap sroetb khirasterigics. and cell
surfact h}%lgeuil Qrﬁgfng rchllr?{t%n& 89 n'?l¥ese |v9 YYI n%gfo%ﬁ tglg % ag % f1n0culum of

to Tecover on a
<200 tar’d0,006 esliseebliagéd butfoul(dey Rigeo¥ered fromt he
anest hesia. Wund clips were renoved ten days post

surgery. After 6-
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12 weeks i

results are summari zed in Tabl e 3 bel ow.

n the ani nal,

the ki dneys of the animals
were renoved and visually inspected for tunor
wo orosmpicos. Quantitati ve PCR (QPCR) was al so peeT/082088/051730
on the kidneys using human Alu specific sequence
prinmers to confirmand quantify tunmor formation.
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For this study,

Example 11.

Human tumor xenograft model: Metastatic potential of human cancer stem cells.

[00224]

This study was designed to use Merkel cell carcinoma stem cells cultured from a

Merkel cell carcinoma (neuroendocrine cancer of the skin) in a human tumor xenograft model.

The MCC cells when implanted in the subrenal capsule will form a tumor that will
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50 m collagen buttons were prepared by pol ynerizing
the rat-tail collagen in a setting solution containing
wEa008mY®0Bal anced Salt Sol ution (EBSS), NaOH apdI/us2008/051730

NaHCO3. Fol |l owi ng pol ynerization, 5 x 10 Merkel cells

wer e added per collagen button. The cells were

i ncubated in collagen overnight at 37C prior to

i npl antation. [00226] For inplantation of the cells
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[00229] Interestingly, in similar experiments, 4 of the PRCA lines will also metastasize
spontancously from the SRC after 4 to 12 weeks in the animal, even when (in some cases) a very
few (<500) cells were implanted.

[00230] It has been predicted that cancer stem cells are the cell type in the tumor that
metastasizes to distant sites [see Li, F. Tiede, B., Massague, J. & Kang, Y. (2007) Cell Res 17, 3-
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CLAIMS

1. A population of human cancer stem cells that are isolated from human tumor tissue, wherein

said cells are grown in a nutrient media optimized for their growth.

2. The human cancer stem cells of claim 1, wherein said cells retain the capacity for extensive

sub-culturing without senescence.

3. The human cancer stem cells of claim 1, wherein said cells express at least one cell surface

marker.

4. The human cancer stem cells of claim 3, wherein said cell surface marker is CD34.

5. A method of isolating a population of human cancer stem cells comprising:

(a) dissociating a source of human cancer stem cells;

(b) placing the dissociated source of human cancer stem cells in a nutrient media that has
been optimized for the growth of human cancer stem cells;

(c) maintaining suitable culture conditions sufficient to support the growth of human
cancer stem cells from the source of human cancer stem cells into said nutrient media;

(d) subculturing said population of human cancer stem cells to obtain a substantially pure

population of human cancer stem cells.

6. A method of providing a source of immunogen to a heterologous recipient comprising
administering human cancer stem cells as recited in claim 1 in an effective amount to induce an

immune response in said recipient.
7. A cancer cell vaccine, comprising a human cancer stem cell of claim 1 wherein said vaccine

generates a protective or therapeutic immune response against a selected cancer when

administered to a mammal at risk for or having the sclected cancer.
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8. A mecthod of providing a source of human cancer stem cells-specific biological components
for pharmaceutical development of at least one drug, comprising isolating the population of
human cancer stem cells of claim 1, and using said human cancer stem cells as targets of the

drugs under development.

9. A method of providing a source of human cancer stem cells in a development of bioassays
comprising isolating the population of human cancer stem cells of claim 1, and using said human

cancer stem cells as one or more of the principle components in the bioassay.

10. A method of providing a source of human cancer stem cells in a xenograft model comprising
isolating the population of human cancer stem cells of claim 1, and using said human cancer

stem cells as one or more of the principle components in the xenograft model.

11. A pharmaceutical composition, comprising a cancer stem cell of claim 1 in a

pharmaceutically acceptable formulation.

12. A method of treating cancer in a subject, the method comprising: (a) producing a cancer stem

cell according to claim 1, and (b) administering the cancer stem cell to the subject.
13. The method of claim 12, wherein administering the cancer stem cell comprises intravenous

injection, intramuscular injection, intratumoral injection, subcutaneous injection, or

leukapheresis.
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