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AAd 1: T/ 98 E£7)4E (Bone Marrow-derived Mesenchymal Stem Cell) 32
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Gibco, USA)S &&= 10 cm plateol 99% confluency”} 2 w7} LONZA MSCBM (Mesenchymal Stem Cell Basal
Medium)©l 10% MCGS supplement+2% L-glutaminet0.1% GA-1000¢] E3+H wjFd oz ZAA| AT, F2]8 wtro
ot Mz £5 FHaly] HelA 59 A SN SR Passage number 37bA] Al S AASIGITE. &
lat= Passage number 49149 =4 343 714329 dAn ALz (1004)) o T},

A Ao 2: FACS (Fluorescence-Activated Cell Sorting) E41& B3t ZFFd 09 71429 B4 &9

5 = E7AEPD AN F=09 E7)AHE Eo)Z el Cell surface markers (Positive: CD29, CD73,
(D90, CD105, HLA Class I-ABC®} Negative: (D14, (D34, CD45)E o]&3dle] dio] Al&® F7HY E7)AEY
BEE (>98%)0] 794 EAS XA Juhe AFES FACSEAS E8A #0183t = 1be FACS #2419

Ave Yehug,

AAd 3. FFHY FUE S/IAZBMNSCOE AAAEZR o8 Qzre] EH3ld A E(human immortalized
cel)E & Z7]AE (cancer stem cell)Z F=(Induction) B FA7)= W

= 229 4A"E <lzte] F4-FE S3Hd =714 ¥ (human bone marrow-derived stem cell)E A XAl E(feeder
cel DE oF 507 wwke] Qizte) Bwslgl zhzho] A EF(HFK293, 293T, 293FT, Dermal papilloma, Neural stem
cell, L-132, U87, SW480, A549, HeLa)Z <F 209 B¢ Fs5uiddHOoR colonyE HE3F (&= 2b),



[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

mechanical passaging "WH o= subcultured}o]

[s}
'3} iCSC(induced cancer stem cel )& % 2 F2A

D =-fdl 09 S7IAE

supplement+2% L-glutaminet0.1%

2) ¢ FNAE = B o

e

GA-1000

e

Z XA

Stem Cell

Basal

ZIHHEd 10-2015-0042667

12tk AAle] 1oll4 7123k BU-MSC S2le Zagh e
17171 A%k wigFee] 24L& obefel 2ot

LONZA MSCBM (Mesenchymal

Medium)+10% MCGS

: DMEM(high glucose, 25 mM)+8~10% FBS+2 mM L-glutaminet4 mM L-alanyl-
glutamine+1% Penicillin-streptomycin

AAd 40 WY GAES T B T I iCSC 54 #d

ool o3k iCSC(&E 200+ 3ol BEstd AZF(2093FD A =€

T E=dHo|t(1008 =

B2

2a3).

AE HOFE FACS BT} =Holn,

= 24+

q17ke]

sy

o} =

oF Z7)MEF(iCSCL, iCSC2)E 2o
= Al = (HEK293,
papilloma, Neural stem cell) % FAIEF(L-132, U87, SW480, A549, HeLa)ZE o]-&-3l

Ao 5: & d-8t2) PCR(Real-time PCR)S B3+ ¥ Ao 93 iCSCY EA &2

2 e 93k iCSC(&E 2¢)0lAM =7l 2 4 714X vk (CD133: proml)<]

(% 2e).

AN 6: STR £ 48 E3+ 293FT9} iCSCel FAR 7+

STR(short of tandem repeat)®A]HHS ZaiH F=

shths AbAE HABGTHGE 2).

£3

=l

oF Z71M1E(iCSC) 9t 293FTAHI ¥+

2

293T,

STR profile of 293FT and iCSC1, 2 cell lines

'I"‘;‘r’l':: c“',';ﬁ::;‘:‘“' 293FT icsc1 icsc2
1 Amelogenin 23 X, X X, X X, X
2 CSF1PO 5q33.1 11,12 11,12 11,12
3 D13s317 13922-q31 12,12 12,12 1212
4 D165539 16q24.1 9,9 9,9 9,9
5 D5s818 5q21-q31 B, 9 8,8 B, 9

6  D75820 7q 11,12 11,12 11,12

7 THO1 11p15.5 7,93 93,93 7,93
8 TPOX 2g25.3 11,11 11, 11 1,11
9  wwaA 12p13.31 16, 19 16,19 16,19

10  D8s1179 8g24.13 12, 14 12,12 12,14

11 Dp21s11 219211 28, 30.2 30.2, 30.2 28,30.2
12  D3s1358 3p21 15,17 15,17 15,17
13  D251338 2q35 19,19 19,19 19,19
14  D195433 19q12 15, 18 18, 18 15,18
15  Disss1 18q21.33 17,17 17,17 17,17
16 FGA 4q28 23,23 23,23 23,23

A 7: Y (Karyotyping) £4& 53 293FT<} iCSCel BAA H|mEA
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293FT9} iCSCel A& H Al e AAA == iCSC7F 293FTHL} 670 B F71ek el dA| (= 2f:
A, 293FT¢] #&EA]; B, iCSCY 33 %4; C, 293FT9} iCSCe APwAS B A 4 vln), iCSCe A4
A FAA Hol= 203FTHY ¥ &oE HEE &As3th(addition, 170; deletion, 170; inversion, 170;
translocation, 17}) (&= 2f: D, 293FT9] M A4 47 o] A E, iCSCY AMAAN 47 WHo] £4),

1%

oy,
:i
o

2 Ad 8: FACSEA S 53t iCSCAA o E7AXE oA &d &4
okl oF Z7)AME wFA(CD15, 92~96%; CD133, 19~28%; (D24, 3~6%; CD44, 96~97%; (D326, 15~17%; CD9O,
0.7%)59 Wa f72 g A, W Z7)ME] ulACDIS, (D133, (D44)e] W go] %
Q3 (&= 3). subcultureE %3 early 2 late passageolA ¥HF E71AE vlAo HE g9 H3E}
GrH(= 3 ¥ . (D159 H$- early % late passageollA] Z&E2 210](0.08~1.5%) = A

o (D1339 75'—;— early®t} late passageolA] W&ol Z710.79~17.72%) $How (D449l 7% ear
late passageol A W&l o] 7+4(31.27~52.84%) Fo] ¥},

* 3

Percent Expression of Cancer Stem Cell Marker

Cultured Total, Total  Total, co1sty  cosst;  cpish cn15:r cD157
Cells Passages cD15" cD133" cD44” cp13st  cp1as™  cos*  cosm’/  cpasy
co133®  cp133”

203FT  P6 551 303 8139 203 2.35 4.7 1.64 17.52
st T 9295 1942 9748 1942  19.36 91.62 19.36 1.19
I

P25 9445 2021 4464 2019 13.21 43.70 13.18 4.60

P8 96.63 2859  96.63  28.59  28.42 94.36 28.42 1.1
icsc2

P23 9655 4631 6536 4626 3566 64.53 35.62 2.61

AAe] 9: FBIAY R FACSEA S T3 iCSColA Tgd AABE7AZ wATE £4

7143 w}A(CD15, CD24, CD29, (D133, NCAM/CD56, CD73, Nestin) ¥d F55 ¥

L 2
ofl
J

&

2

i

o

W

=3
2 golat Az, AAZ/AES] EA(CDI5, D24, D29, (D133, CD56/NCAM, (D73, Nestin )< 2Holstal
THE 4a). S FACS 3A1S 23 1427 A% mpA(CDI5, 89~94%; (D24, 3~6%; (D29, 71~74%; (D133
7~9%; CD56/NCAM , 76~78%; (D73, 0.12%; Nestin , 61~62%)°] L&H-<S 801513 TH(= 4b).

AN 10: AT B4 59 2 54

A
o

M

DMEM/F-12, 20 ng FGF % 20 ng EGF7} 23+el AATA FAMAE o]§ AAT FdedS &g 23, iCSC
oM NATF HAGSHo| ¥ (X 5a, 5d, 5e) #3H AEE] Huie AMdS Qs (% 5a, 15 day).
iCSC A1+ (primary sphere)ollAl AIAZ7]AE wlAQ (D1332] @W&o] 95%0
population ®]& W3 F7F (>95%) HAUT (= 5d). 54 dH F A

(D133¢] W&o F7Hshs Rttt (= 5¢).

AAd 11: ART 4 F ABARXY] £33 £4

NAT FA (7 day) & 10% FBS7} F3tel #3} Ao
(D15, (D133) ¥ Al MEnFA(Tujl, 04, GFAP, MAP2)<]
ul#(Oct4, 0%; CD15, 0%; CD133, 0%)2 &S AlahA|

5 (% 6a) & Z7]H¥EvFA(Oct4,
3 Ao 2 Blst A, F7|AM|E9
ﬂ%‘/ﬂ]%ﬂ}ﬂ (Tujl, 7% 04, 100%, GFAP, 100%;

MAP2, 100%)¢] od-e F7tES RISt (= 6b). H3H Tujl/GFAP M= 45%, MAPZVGFAPW]E% 100%<] 2

kel mE _>L
mlo
r%
2
ofl
o
Uu.;
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& ouE

tlo

YEFGTHE 6c).

AAd 12: iCSCe FXIA T8 B4

i~

FACSZ o] iCSC1& (D15 2 (D15 %7 % (= 7a), iCSC (unsorted), (D15, CD15 2 203FT AES5< 77}
e A vk (BALB/c nu/nw)oll A Fstsel F9 F ¢ IATHS e & 27, iCSC(unsorted)
D15 M EES F9a TolME FYS HS&HAT & EVIAEI EATE HE=Y SUIHAE F/AA AE

4 %2

=1/333~1/134, P=0.995)% %< A8k, iCSClunsorted) XS e 3} (D15 AEES FYg & A

2 OE 8&FHT 4 VARV EAY BE= SV|AME F/AA AE $=1/333~1/28,004; P=2.36e_9)i =
g FATH YoM HolE Yo, (SClunsorted) AIEE FHE 3} 293FTHES —H}’Ji o S 2

(A ¢ ZAALI EAD HE=9t ZAAE F/AA AL F=1/333-0, P=1.7le DE FF FH5

&
of glojr Aol AT (& 7h).

ot
1
e
)
e
4
2
sl

2
(=)

N

(e}

e
»
~—
IS
S
w2
«
=
«
=
[
(S

, (D15, 293FT MEZ 7tzt §id 2] vp-2(BALB/c nu/nu)ol A
Aol Y F £ FASHS Fs) 2 A7, iCSCl(unsorted) ML} (DI5 AEE 77t F4a 49 =
0.5arell A71& AE]E A 46401, (D15 AEE 619 2183 203FT AEE 7190 Auxe F
A Fdek (= 7¢). iCSCunsorted) AFE F4 F AHH TL¢ A7E vwd A3, FUG AE
o T Arle vEden (& 7d), AAe AxE FY F ASES A B A, (15 %

iCSCl(unsorted) A¥EE 7z} Y3 oA 7 @& (median survival time, 1x10" cells, Ts=15~16 weeks)

o2

ot —
o ¢
)

2y

ANELES BYa, (D15 AT ASE F98 AT o HlEs Y=L BPx (5x105 cells, Ts=20 weeks;
1x10", Ty=53 weeks), 203FTAIE (1x10' cells)Z F& #9E 655(4559)7F AR 2% 4ol Aoy
koo, AEIT (& 7e).

o, g Bgel A4E A AdA o) olejd T
o WA A PR Rolm, olo] ¥ wwe] Wik Adu= Ae] ohd He wusic,
= ; Ak & ol
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EHIb
i CD29-FITC & CD73-APC % CD90-FITC 2 CD105-PE
2 r 2 F = || = I e s t — {
i 97.34% | 85.39% | . 99.93% _ | 86.02%
@ & @ W
] f a f
77 L Rt iiaien~Ribic- S i gkt Ysar: Wet xR s R B o ot R
. HLA-ABC-AF488 CD14-PE - CD34-PE . CDA45-PE
8 I‘#i 2 | [H L I ™1 | = k M1 |
=] 99.54% s 0.15% s 0.12% 2 0.01%
% ¥ ¥ s
B = ] LR
@ o AN . o » 2’ S "h R M+ R TR M R T
EH2,

i icsc = - [CSC maintenance ----—- >

induction i L i \
1 1 1 | pave
DO D20 D28 D32 D36
(PQ) (P1) (P2) (P3) (P4)
Parent cell
(Feeder
Feeders Feeder-free
- > > -
- (PO) (P1, P2, P3)
iCSCs (P4)
EH2b
Parent/ iCSCs
Feeder
BM-MSC feeders (P0) .
‘ & R

Parent/
No feeder

Feeder-free (P0)

1t

ZIHEd 10-2015-0042667

Feeder-free (P1, P2, P3)

Feeder-free (P1, P2, P3)
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[ icsc1 |[ icsc2 |

EH2
16.19
20
18 g
16 Parent
§,.., 14 8 icsc
S¥ 12
So
28 10
28 ®
"o 6
E g 0.66
I
2 7 T ;m\ e O3 e
A S 'Eﬁ! 'ing i — !
S-SR SR G A T RS
&*39 LA I SN o“";& g?h,e,a
Immortalized cell lines Cancer cell lines
EH2e
16 129 ~
_ 14 s
()]
2 12
2 7.7
< 10 —
T 8
E
—
S 6
a 4
2
u =
< o 4
» L& L
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1 B

£l 54 8 67 8 % 10l k13 14 3526 A7 1k 14 B B M X B

12 3 ¢ 5 67 8931001511 141516171819 00 21 32 % ELC

12 345 &7 B8 WNITENMIEIDTIRRIDNNZN K

EH2f
A - el C _
BN oo )
- . ‘; . Egg[ [_Hﬂﬂf i
1 Be 1 1 08 ot TITIIOIONOT T
v Dl .
L TR TR Y
i - W . Chronosomemamber of 20397 ard 10809
; E’ 11! £ ‘ 'lm‘- l 2|
- == R B4 ] —1
JARTFI {ﬂ i
S T VYT
. . o . 5 Chromasome nember of 293FT
[ T L T
- L i
b 8 M i ow om |
v i
NV SRR ':a(l
s Ghramosome ramessr of IC5G5
ZH3
100
- E1293FT-iCSC

40

N
o

# iCSCc1 (P6)
~ Eicsc2 (P8)

|
W;

i)
: ‘ a »
4 1

CD15

CD133 CD24

CD44 (D326

CD90
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J[_icsct

iCSC2
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1_papi ][ cpze/papi ]

DAPI cD15/DAPI J[ cp2a [ pAPl [ cb2a/paApl |[

DAPI [[CD133/DAPT ] NCAM DAPI NCAM/DAPI | [

CD73

DAPI | [ CD73/DAPI ]

in/DAPI |

Expression of NSC marker (%)

80 1

o
Q

&
o

N
Qo

g

N

[1icscl (P7)
# icsC2 (P9)

O N R

CD15 CD24 CD29 CD133 CD56 CD73 Nestin

Defining Surface Intracellular
codes markers Antigen
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us7-MmG

I[ 293FT-icsc || 293FT-DMEM ||

|[ icsed

iCSc2
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RS0

B

1° Sphere

10 day

10.11% - 1.41%

.
1}

-
5

164

CD133-PE
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c 1° Sphere

I . |[coiaa ][ papi |[ Merge |

I _copiza || papi ][ Merge
]l _cop1z3 |[ papi ][ Merge |

Ed5d
D
120 7
K 293FT-DMEM
e I & 293FT-iCSC
E 80 1 I icsc1
g “icsca
[ =
e 607 U87-MG
2 |
s
& a0 1 I I -
ol -
e =
S I s B
>10 um >40 um

1° Sphere size
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EHHbe
E
200 1
“ 293FT-DMEM
e W 293FT-iCSC
- icsC1
2 L uicsc2
5120 i IIII US7-MG I
o o
@ N I-
80
- I = I
@ III
40 1 = III
0
>10um >40um >10um >40um
2° Sphere 3° Sphere
size size
EHH6a
A 0 7 14
2D culture 3D culture Differentiation
1 1 1 I Days
1 1 1 1
& 10% FBS 4 bFGF/EGF A 10% FBS 4
e T — T — S S R— ¥
+DMEM +DMEM/F-12/B27 +DMEM/F-12
EH6b

B I—”Ll Merge DAPI Merge

[ oL corsyman | Merse I L GEAPIDAR

[_7ui [ __DAPI |

[__MaP2 || GFAP/DAPI
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o

100
80
60
40
20

% of cells staining
positive

60 1

% of cells staining
positive/GFAP

Tujl  MAP2

icsci

EH7Db
B
Injected Outgrowths/ Erequenc
cells Injection q Y
5 x 108 33
1x 10: 33
5x10 6/6
icsc1 1 x 104 6/6 1M33
- (1/33 ~ 1/548)
[Unsoned) 1x10 6/6 g
1x 1oi 1/3 3
(=]
1x10 143 -
4 a g
1x10 33 2
cpist  1x103 373 134 - &
1 x 102 13 (1132 ~1/5711) g =
1x 10! 113 @
~
5x 102 33 J <
- 1x10 13 1/28,004 a
cD13 1x 103 0/3 (113,974 ~ 1/197,381)
1x 102 0/3 J
1x10% 0/3 -Inf
293FT 4 103 0/3  (1/11,016 ~ -Inf)
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EH7c
C
35 7
- =i icsc1 (1x109
"E 3 1 =#= coi5* (1x109)
5,5 == CD15" (1x104)
o 2 293FT (1x104
E 2
=
215 4
]
1 -
E
2 05

o
&

Number of Injected cells
{icsc1)

1x10" 1x10° 1x10° 1x10* 5x10% 1x10° 5 x 10%

71 day post-injection 61 day post-injection
EH7e
E 100
=B csc1 (1x109)
o == cD15* (1x10%)
= =i cp15 (5x109)
= & == cp15 (1x10%
® H293FT (1x109)
< ' »
Z 404 T,o=16wks,n=3
= Tio=15wks, n=3
w 20- Tw=20wks,n=3
1..,=53wks,n=3
=NA, n=3
0
L T T T T T T T T T 1

T T T
0 5 10 16 20 256 30 35 40 45 50 5 60 65
Weeks after cell transplant
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