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~tJ'W~1~v!~r;11r1~~vll1~~n~fll~fl~9JlJl"UeJ'llJ~~~'l 66(,l~fll~~lJ(,lllJ"UeJ'llJ~ 6~'l1UcJ'leJltJl~~'W ~ ~6(j(,l~~'Wnl~U~ 

lJ~ ~~'l ~n~~lflfll~f1(,ll tJ~'W6"UeJ~ ~6(j(,l~~'W nl ~U~~vll1~f111lJ~llJl~t11 'W f11~f119J f1lJf11~66U~(P)l 6~lJ~1'Wl'W6~ tJ1 U , , 

1'Wfll~~f1~lf1~'ld 'Vll'l f1ru~~l~tJ1~vllfll~r1~66tJfl66(j(,l~~'WnrlbU~:W~6~~~lfl:W~ 6~~"UeJ~ b6(j(,l~~h6~eJ9J,
'IJ , 

Breast cancer, Urinary bladder cancer 66(,l~ liver cancer 6b(,l~vllfll~~~bbU(,l~1~66(j(,l~~'WnlbU~:W~~~\I:Wfll~ 

bb~~\leJeJf15(JeJ\I~'W~16~1~ ~1:W1 u(i\l reporter gene 6~eJ11166(j(,l~bV!~ldhJ1-u\tJ'Wbf1~eJ\I:WeJ1'Wfll~~fl~l ~~'WltJl 

r;11v!~9J :Wl1m'Wfll~~fl~l~eJ1 u 'WeJf1~lfld'Vll'lf1ru~~1~tJcJ\l1~~~'Wl15fll~b'V'Il~ b~tJ\lbb9J9J Orga noid r;11v!~9J1i 
'IJ 
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Abstract 

During the last few years evidence suggested that many tumor tissues are sustained in 

their long-term growth by a subset of cancer cells with stem cell properties. These cancer stem 

cells (CSCs) are thought to be responsible for relapse and metastasis in patient with poor clinical 

outcome. Cancer stem cells frequently arise from mutated population of stem cells, in which 

normal homeostatic control of cell growth and proliferation have been disturbed. Identification 

and isolation of novel subpopulation of cancer stem cells with aggressive behavior provides an 

opportunity for the discovery of novel prognostic biomarkers and for design the effective therapy. 

In this study, we isolated new CSC lines from primary epithelial cancer including breast, urinary 

bladder, and liver and engineered them with gene reporter/overexpression vectors in order to 

obtain unique tools for cancer drug development. Furthermore, we developed organoid culture 

system for in-depth analysis of tumor and stromal interaction. 
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UVlU1 

iJ~~l (JVl~~~~1-rreJ6'U1(J n~1n nl1bn(71:W ~ I,1~ 1'W eJ ~(Pl~1'W1~f1i I, ~eJll bBlJ~~1(71 n(Pll:w~iJ nl1~ (71tl n~Vll~ 

~'W qn11:W~ ~1(J ~ fl.f~ n?1l:W l1fl bn(?1 I,IieJ~ eJ n 1;( 1 'W 1~ (J ~ ~ eJ:W ~I I, ~ eJ~ ~1 n fll1:W fl ij 1 (J n'W"U eJ~:W ~ I,1~ n'U stem cells 

vl ~119.Xi1~ I, ~ eJll b6/j~ ~~iJ fll1:W ?1l:W l1t;l ~ ~ n~1(J I, U'W:W ~ I, 1~t11~~:W1~1 n stem cell 1,1, Vl'W~~~ I, U'W b6/j~ ~v(1 ~11J 

eJ~1~11n~1~11:W~b~~~~bn(71~ln stem cells 1~~eJbn(71~lm6/j~~v(11tl~ mutation vl119.XiJnl1n1~~'Wvll~1'W"UeJ~ 
~ 

~'W~1(71(Jtln~~'U1'W stem cells byhtT'W ~lWr'UVl~~~"UeJ~ cancer stem cell bbijlb~eJlliJb6/j~~b~(J~'Ul~~l'W 

~ ~ iJ ~1'W 1'W treJ (J1'W neJ 'W :w ~ I, ~ ~ I, vll tT'W ~ iJ fl 
~ 
ru 61 :w ~~ 611 :w 11 t;l vl119.X I, n(71 neJ 'W I,IieJ ~ eJ n 1,1, ~ ~ ~1I, U'W1'W n11 fl ~ 61 ill ~ 

2J ~ ~Q.I I Q I • •• • OJ QV d v 
neJ'W:W~b1~ b6/j~~(71~n~11b1(Jnl1 tumor-Initiating cells ~1eJ cancer stem cells [;J~~l'Wl~(JVl?1'W'U?1I1'W 

bb'W1Vll~db~:W~~bb~tJ fl.l"1. 1961 Southam bb~~ Brunschwig ~~1~\11:W~ I, 1~~n~'U bU'W~1~ln~Ulmb~11111tl 

tl~ n~l (J1'W~rl 1,1, ~t1~~'W ~'Ull nl1~~vl119.Xbn(71neJ'W:W~ I, 1~1'W~1~~~eJ~1ib6/j~~eJ~l~treJ(J 1,000,000 cells bb~~ 
'U 

1~1~1;([;J~~nfl.f~ bb?1(71~19.Xb~'Wl1b6/j~~~1'Wl'WtreJ(JbvlltT'W~bU'W tumor-initiating cells ~eJ:Wl1'WtJ 1994 

Lapidot bb~~flru~bb?1(71~19.Xb~'W~lnnl1?in~111fl leukem ia 11b6/j~~~iJ C034+ C038- ~lm~eJ(71erUlm~eJ5(711tl 
'U 

4l.I IS' 1 '" "" .; 1 1 .d Cj 1 "'0'1 1'" 1 .d d 1 '"0 4l.I1'W?1(PllVl(71~eJ~ ~'W NOO/SCIO ?1l:Wl1t;lVll ~bn(71:W~b1~ 'W~'W 'W~n~ru~Vlb~:WeJ'W 'W[;Jul(J (71 'W"Uru~Vlb:WeJ"11 
'U 'U 'U 

C034+C038+ ~~differentiate :Wlnnll bbm-rr:Wlnnll~~lmvlln1~?11:Wl1t;lvl119.Xbn(?lblieJ~eJn1;( ~'WcJ'W19.Xb~'W 

~~ hierarchy "UeJ~b6/j~~:W~b1~ 1'WtJ 2003 Al-Haji bb~~flru~1;(~'Ub6/j~~~bU'W tumor-initiating cells 1'W~th(J 

:W~b1~b~1'W:W bb?1(71~19.Xb~'Wl11'W solid tumor n~'UCSCs 1;( ~~~~lm1'Wb~:wi1er?in~lbb~~bb(Jnb6/j~~~iJflru?1:W~~
'U ~ 

"UeJ~ CSC ~ln:W~b1~"11U(71~'W~Bn:Wln 11:W~~ prostate (Collins et al.,2005), melanoma (Fang et al., 

2005), brain (Singh et al., 2004), pancreas (Li et al.,2007), lung (Eramo et al., 2008), colorectal 

(Ricci-Viitiani et al., 2007) bb~~~'W~ 

bb:Wl1~~1~iJ marker "11U(711(71~ specific ~eJ cancer stem cells nl11i combination "UeJ~ surface 

marker ~~1(J"11u(71~:wn~'U1'W CSC "11U(71~'W~ eJl~ CO 133+ C044+ C024- ESA+ ~'Ull:wn enrich tumor 

initiating cell1~~~lmYh 'WeJn~lndcJ~iJ test b~'W Aldeflour ~~(Pl11~ enzyme ALOH1 ~~:W~'W6n'Ufll1:W 

invasive "UeJ~:W~b~~ (Ginestier et al., 2007) nl1bb(Jn side population ~~eJl~(Jnl1~CSC :wniJ drug 

transporter ABCG2~~ (Goodell 2005) ~~eJfll11111tlb~1~b~(J~1'W~tl sphere ~1~bnl~~(71n'Uill"11'W~ 

b~l~b~(J~ (Liao et al., 2007) ~n:W15b~1~b~(J~ neural stem cell ~t;lnr1'W~'U1(71CJ Reynolds bb~~ Weiss 1'W 
'U 

tJ fl.l"1. 1992 bb~~?1(71Vi'1(J1111tltl~n~1(J~?1~'W1'W~'W~iI~r1:wn'W'Un~~eJ~ 1'W1~(J~~~~nl1?in~1 CSC ~'Ul1b~eJ 
~ 'U 'U 'U 'U ~ 
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1i~1~n'U gene reporter ~-:Jbtl~tJ'Ubbtl~-:J~l~ promoter activity 6tJB-:J~'U~-oJlb'Vn~~B stem cell 6tJB-:JbdBb~B 

t1'W 11'W1~tJ~~1-:J 16tJB-:J differentiation ?l1~11t1~~~1~~~ bb~~ bbtJfl fl~~b6(j~~1~~~ bOJ'W~'W b~'W brain cancer 

stem cell Parada bb~~flru~~'Ul1b~B1i nestin promoter 1'Wfll1 label glioblastoma CSC nB'Wtl~fl~ltJ 

b6(j~~~bn~1V1~~lOJlfl nestin positive~-:JVI~~ bb~~b~B1itJl'Vh~lmu'V'Jl~ nestin positive cell bdB-:JBflfl~'U~ 

.f111~1~1'Wbb1-:J(Chen et al., 2012) ~-:Jdbb?l~-:J1vi\~'W~-:Jtl1~1tJ~U6tJB-:Jfll11i reporter gene 1'Wfll1~m~n bb~~ 
I , v 

bbtJfl CSCs V1~flru?l~U~-oJlb~l~~-:J~'W 
~ 

Breast cancer stem ceLL 

OJlflfl1111tJ-:J1'W6tJB-:J Al-Haji 1'WtJ 2003 ~'Ul11i b6(j~~ C044+ C024- ESA+ 100 cells ?l1~11t1'Vh1~bn~bdB 

-:JBfl1~'W~~1'Vl~~B-:J1~ 11'W 6 fl~-:J 1'W6tJru~~1'WbdB-:JBfl&Jfl~ population 6tJB-:J C044-C024+ESA ~l~~ltJ 

(Liao et al., 2007) 1~tJ C044+ C024- ESA+ btJ'Wb6(j~~1~nrlbU~ CO 44T024+ESA fll1~m~1~B~1~'Ul1 

subpopulation 6tJB-:J CSC ~~1'W611r1f~~Bfll1bn~ metastasis (Malanchi et al., 2012) bb~~fll1bb?l~-:JBBfl 

6tJB-:J~'W periostin 1'W stroma cell tl~~1'W611r1~B~1-:J~-:J~Bfll1?l~1-:J niche ~bVl~l~?l~J6tJB.:J CSC 6tJB.:J breast 

b~B-:JOJlfl interaction 6tJB.:J epithelium bb~~ stroma ~~1'W611r1~~Bfll1bn~~~b~-:JVI~ltJ~U~ (Arwert et al., 

2012) fll1~m~lb~B target niche 1~b~~~~-oJlbtJ'W~B CSC ~.:JbtJ'W target ~iJl?l'W10J~0J~1111tl~~'WlbtJ'Wfl11 

-rfl~1~B1tl 

Bladder cancer 

~11tJ.:Jl'Wfll1bbtJfl cancer stem cell OJlfl bladder cancer 1~tJ1i CD 44 bb~~ 47 (Chan et al., 2009, 

2010) ~l~n'U cytokeratin 5 marker ?l1~11flbbtJfl tumor initiating cell1~~ enrich ~lflfll1 100 bvh1~ 

B~1.:J11tl~fll1~~'U heterogenicity 6tJB.:J CSC 1'W bladder CSCs vlrI1~~fll1~-oJlbtJ'W~B.:J~fl~lb~~b~~ (Bryan 

2011; Ho et al., 2012) 1'W'Vll.:J~1.:J.ul~n'U~fll1fi''W~'U pathway ~i1~~~Bfll1bn~ cancer ~lfl~'Wb~BtJ1 b~'W 

stat3 pathway (Ho et al., 2012), Wnt (Shin et al., 2011) C0241'Wfll1bn~ metastasis 6tJB.:J bladder ca 

(Overdest et al 2011) fll1~fl~lfll1~~~~'W56tJB.:J subpopulation 6tJB.:J bladder CSC n'Ufll1~B'U?l'WB.:J~B 

small molecules inhibitors 6tJB.:J pathway ~1-:J1 iJ1OJ~111~fl11-rfl~1~-oJlb~1~bb~~~tl1~~'Vl6.f11~b~~~'W 
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bbdJl1hJ1~lJ~b~'lVJn"/jU(?l~~'V1~n]1'U~U\J~11'U'V1~~~ CSC (Shakelton et al., 2011) nl'Jfn~l~~WJ'Ulb~e.l 

target csc ~~'V1~n]1'U~(?lb'i\l'U~l€Jnl~~'i\l~fn~llJ~b~'l1t.1'V11C1~1(?l bb~~~(?lnl';in~'Ub'tJ'Uil (Wang et al., 2007) 

~{;1€J(?l'i\l'U{;1(?l metastasis (Croker et al., 2008) target signal ~611At1J~€J stem cell self-renewal b~'U 

Wnt(Barker et al., 2006), TGF-B(Guasch et al., 2007) ~~€J(?l'i\l'U miRNA b'LJ'Ubb'Ul'Vll'lnl'Jl~C1~L11~'U1'i\l 

€J~l'l~'l ~'lb~lJ~CJ1~1i1'Uclinic bb~lb~'U 1'Un~lJ leukemia nl'Jl~CJnl'J1-rr natural product nb~'U€in 

'Vll'lb~€Jn'V1~'l b~'U curcumin ~'Ul1{;1(?lnl';ib~lJ,h'Ul'U~€J'l CO 44+head&neck CSCs bb{;1~ colon CSCs (Lin 

et al., 2011) 1~ 1'U~ru~~ cucurbitacin ~t-J{;1~€J C0133+ brain CSCs (Chang et al., 2012) bb~(?l'l~'lf111lJ 

b~'UhJlru'Unl'J1-rr csc 'Vl(?l~€J'U'V11~1'J~~f1ru~lJoJ~~1'UlJ~b ~'l 'i\lln~lJ'Ul~'J1'Ulh~b'Vl~bb'Vl'Unl'J1i cancer cell, , 
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f11111~'WCJ €l1l fll ';i1i~'Wldtl ~1fl ~U1 CJ ll61~ illlcQ 'W fll ';i"u tl~9J fll ';i'W~ 1';i ru 1~~CJ5';i';i1l fll';ii ~CJ ~1fl f1 ru~ fl';i';i1l fll ';i
\J 

~ ~ CJ 5';i ';i 11 fll ';i i ~CJ1'W f1 'W ~ 
, 
Vll61-:J fl ';i ru11 Vll i 'V1 CJ 1i{CJ ~'W [, d€l ~1~~ ~ ()

\J 
fl Ul111 ~ €l CJ l ~ 'W l~ 61 ~ l ~ CJ 11~ CJ l €l 'W1~ ~ 

collagenase, dipase 6l61~ trypsin ~~ruVlJJiJ 37 tl-:Jf"11l~61l~CJ?I 6~'Wbl611 2 ~1111-:J 6661~vllfll';i~'WblCJm~61~~ 

f11111b~1';i€l9J 800 ';i€l9J~tl1.<nV1 (rpm) b~'Wll611 5 'W1V1 b~61~~1~'OJ~~flUl111b~1~b~CJ-:Jb~1I'<\l1'W1'W1'W€llVll';ib~CJ-:J 

b~€llu~l~ ~-:J~~iJfll';ibU~ CJ'WB1Vll';ib~CJ-:J b~61 ~'V1fl b) 3 1'W b~B b~1IU~1Ilru"U€l-:J b~61~ bb61~ul1U'V1~?I€ltl f1ru?l1lU~ , I q 

n1';)~~bb~n Cancer stem cells ~1~ Flow cytometry 

bl?l~-:JtlBfl"U€l-:J1U';i~'W'<\ll b~l~9J'W~h b~61~ C024 bb61 ~ C044 ll61~ fll';ibb?l~-:J B€l fl"U€l-:J bB'W1~~'<\l1 b~1~ aldehyde 

dehydrogenase (ALOH) 1~ CJ 1i C02 4, C04 4 - antibody ~ ~ ~ tl ~ n 9J ?ll ';i b~ €l-:J bl?l-:J (Biolegend) ll61 ~ 
V I 

ALOEFLUOR kit (StemCell Technologies) ~lflir'Wvllnl';i~~bbCJflb~61~V1iJnl';ibb?l~-:J€l€lfl"U€l-:J C044+C024­

lb61~ ALOH+ ~-:J['~'W~fl'l3ru~'<\lll~1~"U€l-:Jfl~1Ib~61~~iJf1ru?l1lu~h~'W Cancer stem cell1~CJ1i Cell sorting 
q , 

(FACS Araili, Becton Dickinson, BO) 

n1"a6~~1.:j reporter construct bb6l~ lentivirus ~1V1-r'Ulm'Un11~~(9l111 Cancer stem cell 

~lCJ lentivirus ~?I~l-:J~lfl Lentiviral BMP-reporter (BRE-ZsGreen) (Oshimori I\J. et.al. , 2012), Lentiviral 

TGF-B-reporter (TBRE-NLS-mRFP) (Oshimori N. et.al., 2012), pLenti-CMV-GFP, pLenti-CMV-luciferase 

bbG1~ Lentiviral-p63 reporter ~lVl~9J1m'Wfll';i';i~'LJf11111'<\llb~1~"utl-:J Cancer stem cell blG1~fll';i~~~111b~G1~ 

b~€lvllfll';iU61fl~lCJ ~lVl~9Jfll';i?l~l-:J Lentivirus ~~?I~l-:J~lfl 293FT cell ~()fl transfect ~lCJ Lentiviral 
\J \J 

construct bb~lvllfll''H~1~b~CJ-:J~Bb~'W\,1611 48 ~1111-:J viral supernate ~1~~~~ml11l1~'W~ 25000 rpm l~€l 

b~1If1111lb~1I~'W"utl-:Jl1~?I nm.Jullu1offn9J Cancer stem cell 
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Q.I 	 ~ 

n1';i~~bn'UbbE;'t~bbEJn Cancer stem cells 

BLadder cancer cells 

1. 	 vllnl'~~BtJ~'LIbdB Bladder cancer 1(?ltJ1.ubB'LI16!JJJ Dipase vllnl';j~BtJ~ 37 B~f"ll?1b6!J61b6l1m~ dJ'LIbd611 

1 ~d1~~ 

2. 	 ~'LI~l~~'LIbdB~dtJ PBS 2 flf~ bb~dvllnl';j~BtJ~w)dm~e:11Vl1~b6!J61~b~tJd1(?ltJ1.u 0.25% Trypsin-EDTA 

vllnl';jU~~ 37 B~f"lrlb6!J61b6l1tJ?I bU'LIb1611 15 'LITVl Vl~(?)tllJn~tJl~B~ Trypsin 1(?)tJnl';jb&l~B1Vll';jb~tJ~ 

b6!J61~~~ FBS b~'LI~d'LIu';j~nmJ 

3. 	 ~'LI~n~~nB'LIb6!J61~~~BtJ1~~dtJfldl~b~d 1200 rpm bU'LIbd611 5 'LI1Vl 

4. 	 111b6!J61~~bbtJn1~-;Uln~'LIbdB Bladder cancer b~l~b~tJ~'U'LI Matrigel coated plate 1'L1B1Vll';j~lb~1~ 
.... 

611Vl~'Unl';jb~1~b~tJ~ Bladder cancer cells 

v \.. .;)v 

" 
\oJ ." 

I • 
• • 0) ......

II '-;J0 

• 	 .., "­
~,",'

l.. 	 ,II , \' 

" '. ( ,~ 
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v 

nTil 'W7:fl~V.JU '/J'/J Sphere 

1. 	 v11tll"j~e)tJ€'Ll~.ne) Bladder cancer 1(?)tJ1i~e)'U16(j~ Colla~enase/Dipase v11tll"j~e)tJ~ 37 e)\l1'l11?1 

b6(j61 b6/1tJ?I bU'Ubl611 1 ~11~N 

2. 	 v11tll"j vortex bb61~tl"je)\l~6(j61~~~1'Utll"j~e)tJ1~1tJ1i Cell strainer ~'Ul(?) 401lJA"je)'U 

3. 	 ~'U~tl~~tle)'Ub6(j61~~~e)tJ1~~ltJAll~lb~1 1200 rpm bU'Ubl611 5 'Ul'Vl 

4. 	 L1rl~6(j61~~bbtJtl1~~ntl€'Ub.ne) Bladder cancer b~1~b~tJ\l1'Ue)1V11"jQ;hb~1~611V1~'U tll"j~~l~b~tJ\l 

Bladder cancer cells 

d 	 d'1v.%Q..I 

.fl1'W'VI 2 fln'&ru:fVeJ.J Bladder cancer cells 'V//,(?J9J7nn7':ilW7:flfW.JU'/J'/J Sphere 

n7':il'W7:fl!V.JU'/J'/J Organoid 

1. 	 vlltll"j~e)tJ€'Ub.ne) Bladder cancer 1(?)tJ1ibe)'U16(j~ Colla~enase/Dipase v11tll"j~e)tJ~ 37 e)\l1'l11?1 

b6(j61b6/1tJ?I bU'Ubl611 1 ~11lJ\l 

2. 	 v11tll"j vortex bb61~tl"je)\lb6(j61~~~1'Utll"j~e)tJhw1i Cell strainer ~'Ul(?) 401lJA"je)'U 


na1 .. d I 1iI iI ~ ';;:1 <=l

3. 	 u'U~tl~~tle)'Ub6(j6161'VltJe)tJ (?)(?)ltJAll~lb"jl 1200 rpm ~u'Ubl611 5 'Ul'Vl 

4. 	 L11b6(j61~~bbtJtl1~~ntl€'Ubde) Bladder cancer ~J?llJtl'U Matri~el bb61~v11tll"jb~1~b~tJ\l'U'U cell insert 

1'U€J1V111'<lllb"V\n~rllV1~'Ufl11b~1~b~tJ\l Bladder cancer cells 
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.n1'W~ 3 C/G.ln'&ru::6ijfN Bladder cancer cells ~1~v7nn75'w7:;,ffEJ\}u'U'U Organoid 

Breast cancer cells 

1. 	 vllfll'j~e:ltJ~'Ubde:l Breast cancer ~ltJe:l'Ul~l1 CollagenaselV bb61~ hyaluronidase ~~ruVLfJD 37 

e:l'l~lb~61b~tJ61bcU'Ubl611 18 ~lllJ'l 

2. 	 ~'Ut?1flt?1~fle:l'Ub~61~~f1l1lJb~l 80xg bcU'Ubl611 4 'UTYl bbillvllfll';j~'U~l'lt?1~fle:l'Ub~61~~ltJe:ll~l';jb~tJ'l 
1&1 

b~61~ 1 f1{'l 

3. t11b~61~~1~~lflfll';j~e:ltJ~'Ubde:l Breast cancer lJlvllfll';jb~1~l~tJ'l1'U low attachment plate 1'U 
III 

e:llVll';jb~tJ'l~lb~1~611Wr'\J Breast cancer cells 
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n1';j'VI~~elU'"lW~:UU~ cancer cells ~dEJb'VIFlijFl FLow cytometry bb~~ ImmnofLuorescence 

"U€)'1 Cancer cell bb~i;1~"IjcQ~ ~lmVlf)cQf) Flow cytometry bbi;1~ Immnofluorescence 

I do df aI 

~1f1f11'J'Vl~?I€)'U(v'fUll Bladder cancer cell 'Vl'Vllf11'Jb'Wl~bi;1tJ'IlJf11';jbb?l~'1€)€)f1"U€)'1 C024 bbi;1~ C044 

b~€)vllf11'J'Vl~?I€)'U~lm'Vlf)cQf) Flow cytometry ~'1~,'u'Uhh~'U~lb'Wl~~:nf11'Jbb?l~'1€)€)f1lw Bladder cancer 

d df 6'0..1 aI . .d 0 v
cell (.fIl'V'.J'Vl 5) 'U€)f1~1f1'U b~i;1i;1tJ'IlJf11'Jbb?l~'1€)€)f1"U€)'1 pSMAO 1/5/8 bbi;1~ B-catenln blJ€)Vllf11'JVl~?I€)'U~ltJ 

b'Vlf)cUf) immunofluorescence ~'1hh~'U~'1?1€)'1"1jcU~db'u'Uhh~'U~:nf)11lJ611At:1J~€)f11'Jbn~ Cancer cell (.fITW 

~ 6) 
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.fl1'Vi~ 5 n7'S'VJ(?)fff)Uf)ruffJJU~ Bladder cancer cells ~Jm'VJf)iJf) Flow cytometry 
~ 

.fl1'Vi~ 6 n7'S'VJ(?)fff)Uf)ruffJJU~ Bladder cancer cells ~Jm'VJf)iJf) Immunofluorescence staining 
~ 

n1'j~~lb~eln Cancer stem ceLLs b~EJn1'j1~ TGF-B bb~~ BMP reporter 

Bladder cancer stem cell line ~bbtJn1~'OJ~uld.n'Vhnl'jr1(?lb~e:Jn(;l111nl'jbb~(?l 'HJe:Jn~e:J'l TGF-B bb~~ 

BMP 1(?lCJnl'j1~ TGF-B (Jll~~ 7) bb~~ BMP reporter (Jll~~ 8) b~e:Jr1(?lbbtJnb6(j~~1u'Vl(?l~e:J'U~ru~llU~'Vll'l 

gene expression profile, Epigenetic bb~~'Vl(?l~e:J'UVllCJ1~1i~lVl~'UcJ'U~'lnl'jb'OJ~~~e:J'l cancer stem cell 

~'ln~11~e:J1u 
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.fl1~~ 7 UiJ~\ji%n'&ru~ Bladder cancer cell ~iJnTrUiJ~\jfJfJnVfJ\j TGF-B reporter 

d ~ dQ 
.fl1~'VI 8 UiJ~\jgyn'&ru~ Bladder cancer cell 'l/}3Jn7'iUiJ~\jfJfJnVfJ\j BMP reporter 
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1.1 iI iI II' 

e.JG1f11'Jl~mUe:l~~'W ?ll~1'Jt;1vllf11'J~~1~~~CJ~ bbG1~A~bbCJf1 Cancer stem cell ~lf1~'W6'Ue:l Bladder 

cancer 1~~~VI~~ 5 lines bbG1~ Breast cancer \ll'Wl'W 1 line 1~CJ1~vllf11'Jfif1931A~bbCJf1 Cancer stem cell 

~1~f11'Jbb?l~\le:le:lf1·I.Ie:l~bJ bG1 ~G1~~lri'r~~e:l TGF-B bbG1~ BMP Si~nalin~ ~~e:l~'1'W'J~Vll1~ f11'JU11U'V1~?le:l'U b~e:lVll 

CJl~~U'J~~'V15.fn~1'Wf11'JEJ'U~\lfll'H~~'ll bbG1~fll'J~l Cancer stem cell ~e:lhJ 
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