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o
S
o T
o
o
A
Hd
1o
2
-4
2
=
Hd
4
rlr
o2
o
)
o
Ho
o
o

(cancer-associated fibroblast)oll ]38} FE5+= ZAY 9

st ol A A i BF xIE 5 Qo).

2 Ao A7) AfotAEST S FES] et Y] FEUMSEVINER fFEE 09 S7IAEGNSC), ®

E fFEnsEUAEE FaE oO-Fd Aol E(IPSC derived cancer-associated fibroblast): & ol A

A7) weEAeF 5:1 A 2:19] ME § HER R ¢ Jow, B uiE sl 3119 MEF HEE f=

2 4 9

2 ool Az HE AV WHoeR MddE AFRo|=(FED Y dHMEZTS Fiste 9AE 9 e

A3l FHEolE Alx WS Alee,

2 oatmgo) A Aol A EES WM E(endothelial cell) TE NI A E(Vascular endothelial cel

Dell 9gate] fFExe Ad 4 Qo A7 MES FAFS S-S 7F A sigstold old AlgE A ekar
xgd 4 I

B2} vl e AlE SESE7MAZE 59 Y9 AME(endothelial cell)
¥ o

o
A NI A E (Vascular endothelial cell)ol] 23l =¥+ AL = 9oy,
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EE g FAEE TASE B SR AFATIY, ol AWHE AL ok,

ol A, "2EE X H2lE(tailored medicine)"o]# WEE 9] F (order-made medicine) i A} WET
F(personalized medicine)el2tirte 3pw, 2} Ji719] AAo|v} A S /MEA SR FASEA, of7]d] A3}
E¥S 245 T e A=mdste WS gvlsit.

Lo r}m
1o

3t x

2 ol o FAAAA, (a) MAZFYH 24 o AEE F53te DA 2 (b) A7 & Axe A F &
Ws& 7] A E (Induced pluripotent stem cell; iPSC) & HFEsE c
culture)dte] wWiFAE FAst= AL E st ARs FuEolze] Ax RS AT

H) 22054 4 M E(non-spheroid forming cell; NSF)& XFsl= 3 A WS AFsia, 47
AEXE FENsSVIAER 28 5% 71413 (PSC derived mesenchymal stem cell; iMSC)oll 2]3le] =
e MSAR FdHE A Ax PHE AFstar, A7) (h)dAle e o AE:fEvks
FrervtsE7 | ME el AIEE0.01:1 WA 100:18] AE & ¥E&=2 £3sto] wjdats 20 A
i, 471 (DAY TS o AE:fFENSE/AE BE FEUSE/IAE F8 AEE 1
119 AE ¢ v ER Eete] wiFshe 4?_1 = AT, (o) A7) WFAel AFsess e
st XU sk (compaction)stE TA; 2 (d) A = iﬁﬂio = (Fibrosis-encapsulated tumoroid;
FED)E A¥sle @A & F712 238te Az S AFsta, 47 (o)dAl= AFoE(fibroblast),
frobZe] AFA ME, &FE Aol (cancer-associated flbroblast) FERFEE7|AEE g ?7}
& EZ7IMEGNSC), # %E“L%%ﬂ/‘ﬂJE " dHd AR EGPSC derived cancer-associated
fibroblast) 2 TAE TOZRE AEd o o] ¢dte] H3tE0] =& A (encapsulation)HE A2 A
Z WHE AFeta, 47 (O)eAE FEWsSVIAIELE 2" 09 SVIAIEZGNSC), B fFEveE7]A
2 fxd g5 Ao EGPSC derived cancer-associated fibroblast)ell €3te] Ad-f3l5o] w]uteA
(encapsulation) ¥+ Al Az WHE AT, A7 AFstse FEfsE7AEE 29 49 E7A=
(iNSC), == FEUsSV7IAEZ =9 A8 AFoFEGPSC derived cancer-associated fibroblast)
| 13+¢] HHOkXﬂﬂ 5:1 lﬂxl 2: 14 A3 H &2 Fajdso] fFexe AN Az UHE AT, (e) 7]
# = A E F7HE XEsteE Alx WS AFsta, A7l A
T g3 I A (Vascular endothehal cell) ] 9]’3]] FA L= Aol A
T
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l-&3t, 7] F%S DMEM(Dulbeco's Modified Eagle's Medium), IMDM(Iscove's Modified
Dulbecco's Medium), a-MEM(Alpha Modification of Eagle's Medium), TI-free OGM ¥ *](TI-free Osteoblast
Growth Medium), F12(Nutrient Mixture F-12), RPMI 1640 ®§X](RPMI 1640 Medium), €2]%} v§x] E(Williams'
s medium E), W 3o] 5A(McCoy' s 5A), E8 wHlX](Essential 8 medium), SFM ®l#](StemPro-34 SFM medium),
N2B2 2] (N2B2 medium), OBM ®J=](OGM Osteoblast Growth Medium), A3 ®lX]-5(Growth medium-5), “37¢ Hj=A]
-10(Growth medium-10) % DMEM/F12(Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12)& o]Fo%l
woll A dElE 15 o] o] i wilolA FEE Ax WHE AEsta, A7) v wiA= B27, N2, G5, HEE
¥2~ZF U (Forskolin) g F7F2 Egstes A Az WHS AFstz, A7 wlg iAo g5 dFolHE

(cancer-associated fibroblast); W3] A3 (endothelial Cell)' iPSC(Induced pluripotent stem cell)Z%-F
3w SHAES7IAEGNSC); e A oA (growth factor)E F7l2 X35t A WS AFsta, 7]
A A= @RI AME AJFAA(Vascular Endothelial Growth Factor, VEGF); dIUIAx 71zt
A(Vascular Endothelial Growth Factor A, VEGFA); B #4712 Wel(Transforming growth factor beta,
TGF-B), 9713 AfolAlEx A7 <lAk(basic fibroblast growth factor; bFGF), AIAE A3 <A}
(epidermal growth factor; EGF) 2 J&dA-FAF A% <1A-1(Insulin-like growth factor-1; IGF-1)Z ©o]F]
2 oA AEE 15 o]l Ax WS AlTstH, 7] IS 29 WA 14 Eot Mgt A Az W

HE AT,

2

oL
- ok
o

ool g FAldelA, A7) Alx e Axd ARt FHRol=E Aedt
e & gE Ao, 47 FrRol=rt ojAd QIbs ALd v' RES Al
o] e FAddA, (a) A7 FHEOI=EE FHldE WAl (b) 7] T Eol=e kAl FR &=
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Ag Adse @A 2 () A7) Frzelmel F9 Eabrh ehbs A%l 47 Fu BAL ¢ Am Et
AAE B4R BEshs WA E e o) AR EE S B A3ed PHE ATH,

wigo] g7

Bowye Az myge] S48 FAGE AR Foizolmel Azupg R 19 R4 B@ Aot B i
e Tz Az ngde 54 auw wesd LadY Frizel=g Aldste oAzt dvhs Al
249 AR A o 24 mdeit Ao FAL Al o AT B4H S 48 A =
Wolth, mpebd, ¥ W] npE FETE FEWTHA AW ok 2deYe o 94 4F wANAY 4EE
2 B 5 U B ohe B4 fo & AEE ool nrk EAHoR 2 AADE HHe] FekAle A
AH Ade] sbsteE 2EY Pob AmA Aol ¥el ol8E & A& Ao sy,

% 4% YA AE(Linker cell)e] AAH APES FRIgt Tolt}

L 5¢ AFg FrEol=Ql FET 9 eFETe] = A4S a4 ez yepdl 2ol

L 6 AFs FHECEE &8 oA 2aEd e dde] 38E YEd Zolt.

T 78 v et AESA et oA AlfolAEe] JHE F1g ol

T 8a ¥ = 8b MF3 FHEOE(FET & eFED) 9 792 & oju|xE FAd Zo|r},
L 97 AfoHEE o] &3t

T 10a @ ¥ 10bE v &

W A7) 8 FAF

o, AN Fate] B WHS 6% PAs AWsaA Ak ofF ANdE 024 B wde n
oz Agaly] A% AoEA, B wye] 84 e :
Ae FAAAA B A4 R AolA QelA 2
A 1: 9 AEFS] ok B FA A Linker cell)e] Z]

119 AETe W

l

eI

2 iy dyAsEe olytfet #7913 (Institutional Review Board, IRB)2] %91 dof »
498 Fyaglon, o) FHE FELSDIAL B BElol LA ol B, 1T ALT 29
(American Type Culture Collection; ATCC)SZFEl A7F {9t MEF< Br-474, MCF-7, SK-BR-3, BT-20,
MDA-MB-231 2 Hs578T, #4% AEFQ PANC-1, MIA Paca-2, AsPC-1 ® BxPC-3% =539 10% FBS7} g4
iAo A wate] Aol o]gatglom, oF M wig Lo v AE Fo| widS 9T 5] AAldelA A}
|5 = BE wjAE 240 &EA IAY jE= AFoly, & AFdAE W] HHSE f8te 27} o]
o] mAE E3hste] ARSI AU VEGFA & FH7hste] ARE-3HSitt.

1.2 g7 Axe] F9
oAl &4 ®iX] (Embryonic Body(EB) formation medium(EBFM, AggreWell, STEMCELL Technologies))E ©]-83}

o, 1x10° 7H9] §%=uk527) A % (Induced pluripotent stem cell, iPSC)Z wjo}A(EB)E A3t ch. A7)
olAE &7] & 19 74 AES ¥ Essential 8(ES) WiAAlA 5% Fot wigatgon], 545 HiE @ A7
ol Z 0.1%2] Aetel :¥® tl4](gelatin coated dish)oll £o 3}7] & 29 Aoz FAYE S S7|AE
(Mesenchymal stem cell, MSC) ®l%F wiA](culture medium)ol| 25 F<F F712 wFsle] iPSC 2] 57+ AXE
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(iMSC) = E3AA HAH A E(linker cell)ES A3},

F 1
Essential 8 (E8) Medium component Final concentration
DMEM/F12 with glutamine and HEPES 1x
NaHC03 543 ug/ml
Sodium selenite 14 ng/ml
Transferrin 10.7 ug/ml
Insulin 19.4 ug/ml
L-ascorbic acid-2-phosphate magnesium 64 ug/ml
FGF2 100 ng/ml
TGF-bl 100 ng/ml

* 2
MSC Culture Medium component Final concentration
Minimum Essential Medium Eagle — alpha modified (a-MEM) |1 x
Fetal calf serum (FCS) 10 %
penicillin/streptomycin 50 U . / 50 mg - ol
Sodium pyruvate 1 mM
l-ascorbate—2-phosphate 100 uM
1-Glutamine 2 mM
non—essential amino acids 1x
HEPES 10 mM

wowge v wHEn dAsetel fESALE Be3000, ofF olgdel Ny HAAE FESE
49 AAERAY ZAEE % 1o dehigith. olstel A 47 HA wE Has Feizelsel Az 348
A A

AAd 2: ¥ 2HZo=E A 4 AlES FHEo|lE YA =
& AMzet IMSCE Y ZHolERNFE dojulo] PBSE o] &3te] st & A JEHE FHEUTE. ST o
= 713 8) %] (Organoid Basal Medium, OBM)2} wjo}A] Al wlX](EB formation medium, EBFM)2] Z&ujx|Z o] &

o] oF AE(8 x 10'/mD)Sh iMSC (4 x 10'/m1)E EWEATH. o] W E&w|A= OBM : EBFMO] H]&S 1112 5
A5kl OBM wiAe] A4S 3b7] & 3% .

)

* 3
OBM Medium component Final concentration
A83-01 500 nM
Y-27632 5 mM
SB202190 500 nM
B27 1x
N-Acetylcysteine 1.25 mM
Nicotinamide 5 mM
GlutaMax 100x 1x
HEPES 10 mM
Penicillin / Streptomycin 100 U . / 100 ng - ol
Advanced DMEM / F12 1x

: - , - P }2) U :_ = . =
Z o] E (ultra-low attachment, U-shape plate) AollA, A7]o|A FwH]|3%H = iMSC 12.5u0E
ik, MEujet AFuolElel] 37T, 5% C0, &7olA 1Y &<t =39, AR

1 =
1= g4ge] FEE olF 1% B F/HMe® XSk compaction)E FESe] Ag3ATH. ol ¢ AT

fl o2
o
[
ot
ox U
o

=
o

(]
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iNSCE] HIE 2 ¢ 12 fA(E So], 1x100 A ¢ 5x10° ADEF A 7 AEe] £2 S g Fuzomo
718 7 & Aok, 28y, AREsy xSy F1E A5 HAZgE] fstedE AvldA AdF
& Az Tt 7P AES S AT, FHeR $dd 25 (25u) 9] A A-10(Growth medium -
10)& H7bsta ~#|&Zol= Xd3}(spheroid compaction)’} FEEAom | o] wl, 24x7+ ol Ao M#H-Zg A
B fA+= AX dAAA 2d WEE g 5 o], Aol dE wiAE F7IE HFs Y. dARA de A
st Ao 44 BstE FEY 7 Jdom, HFH A vEE 5wt HESF sk, 7] A4AA-10(Growth
medium - 10)¢] A& 3sl7] & 49} @},

F 4
Growth Medium component Final concentration
Advanced DMEM / F12 1x
FBS 10%
Penicillin / Streptomycin 100 U - ol / 100 ng - ol

i ke A2 B Eiel 9 A
-2310]9, NSF#2+= Fh M2l

k
w
=2
i
L
55
ﬂm
=
w2
=]
=
»—~

O

O
ﬂ&
N

SK-BR-3¢] B , b W7 AEGNSC) el olete] )
3 oFFol H] AmEol= HAAE7 } 1 OMM ~¥Zol=E A3 AL G £ 9. A AEE=
iPSCEHH #3tH IMSCE 254 FFEAZ QA8 A3 Ao adRojn Ao AEH & 54 owoﬂ
90% olol AbEE A& FIAFATH(E 4 FF). oleld FA AE] APHEHR Qdte], FHRolz=eol 5o {X
2 = o, I shte] 7jE agate] EHe 4] ¥ =

71 AIES o] 8ste] H] ARl A AEE 2dE

AHAlY 3: FETSE7IAES o] &3l Af3l5 A (Fibrosis—encapsulated Tumoroid, FET) §%

-
e

=
7
o N o

FERHEZ7)M E (Induced pluripotent stem cell, iPSC)ZFE st AFolAx (A Fslx=de = +
of AFA(IMSOE F=3taL, FHRo|= & HAF3T A4S FE3IY FEIE A=xst, BAET
S %3] eFET(Endothelial cell layered FET)E A Zxdl= Ao RALEE L 59 ‘/}E}Lﬂ‘iiﬂr. S
VIAEZRE FE2 EE 7|Ye AfotAxy AFAE iMSCE ke, ol & MEZF EHEE
(Transforming growth factor-beta)ell 28] &3} MAfolAxz2 E3ldt. 2 A= HAFsts
AxEFel FAe sy fste ¥F dwAE A INSCE ARSI, WA, A
1(Encapsulation medium 1)< ©]83}o], Z#o]E (ultra-low attachment, U-shape plate) ZAellA,
Galol ALgE AEO 313 3x10° O] iNSCE o] gdte] Hrmolm 9o HAHE FAS FEUT. o
w iMSCE 1.2X10D/ml§i FH|Ee] | 25ul S AFEEI o AFRSE ME3) vlx] 1S F9o TGF-b inhibitor(TI)-
free Organoid Growth Medium(OGM)$} Embryonic Body(EB) formation medium(EBFM / AggreWell - STEMCELL
Technologies) o] &R 24 AF&3F om | TI-free OGM HIA| &) AL s17] & 59 #r}.

ol

[
o
ek

el
ku
o =
M

ok

5
TI-free OGM Medium component Final concentration
R-Spondin 1 conditioned medium 10%
or R-Spondin 3 250 ng - ml_l
Neuregulin 1 5 nM
FGF 7 5 ng - ml_l
FGF 10 20 ng - m1*1
BGF 5 ng - mlil
Noggin 100 ng - ml "
Y-27632 5 mM
SB202190 500 nM
B27 supplement 1x
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N-Acetylcysteine 1.25 mM

Nicotinamide 5 mM

GlutaMax 100x 1x

Hepes 10 mM

Penicillin/Streptomycin 100 U - m1 / 100 ng ™

Primocin 50 mg - ml—l

Advanced DMEM/F12 1x
I 5 AujeE AsFdlelE 37T 2 5%2] €0, 271dA] 2¢ Bt FUIE ¥Rt A H Ads) AAHE A
2. A7 FAE AR et Azb fukek Al ESF(BT-474, MCF-7, SK-BR-3, BT-20, MDA-MB-231, % Hs578T)

S =

o Wsts I3 7254_“]75‘)9_ wsto] = 7o veRdG. A7) 23

obAl:ze] FEjrt wEE RS FAT 5 vk, = AN 2 Alx,
=

272 AA AE 2 9 A AER FAE g FE0]=(Sci Rep. 2016 Jan 11:6:19103.)¢F 2] 7]&
o] FHREo= Tl FrHH o AF3t FASIAL o5 FF dAste] FF omAE FRlste] & 8acll e}
WA oF 24 9o AFSol A" s A 5 AT

93t #AE AR FET]l <3t #)A] 2(Encapsulation medium 2)E o]&3}o] Z#o]E(ultra-low
attachment, U-shape plate) AolAl, Af3t5 dAlo| AFEH AXE 429 3u2l 9 x 10394 W3 M| 3 (endothelial
11, BO)E o] -&ate] FET 9lZHe] EC layer®] @4< $5atQt}. ECE 3.6 x 107 / ml2 FH|8ke], 25 ulS A}

&3t en, Aest wA 2& Sﬁﬁr Hj 2] 1o VEGFA 50 ng/mlE F7}ske] A3l o 3 Alzujek A5+
OolE|o A 37T, 5% CO, &3 3foll 1Y &<t ¥ 2ol=E FAAIH oW | F4 84 (Maintenance medium)+= 3}

71 & 69 4FA-5Grovth mediun-5)) VEGFA 20 ng/ml & F7hetel 2T 7] WAR wAsel AF

X6
Growth Medium 5 component Final concentration
Advanced DMEM / F12 1 x
FBS 5%
Penicillin / Streptomycin 100 U - ml / 100 ng - ml -1

 FETS] olU]AE % ghol LbEhglch. Ax WSIAES] A9 FY Ase] HA g},
F olulA el dw S MESe WA guow HASAG AAd 3 AZE A
= S

=
3 N W AAo 49] WHo =R
FHRO]E(FET & eFEDE 4% 52 49 18 Jxd wgt AFst 249 774 JA=7F gdsiA veiys=
AL GAstglom (9 #x), ot Afst T FAE Afolxe & 4=y, 72} 544 AF3
FHZol=g Azte 4= it
AAld 5. G822l EC EIE 93 A WA A & A&
nfEglA 3:E HA] A iPSCE 4 x 104/cmZE Folar, Fuigd (Lateral mesoderm)< F%=3}7] ¢35Fo] pre-

warmed N2B27 Medium supplemented with CHIR-99021(8 uM) and hBMP4(25 ng/ml)® ®iX|E nA|FF o F7}
Zol wixel wA §lo] 3¥zF FASFTE. A WA AL sy] & 73 i, DMEM/F12 : Meurobasal
medium®] B¥]&S 1 : 12 FAsAT.

x 7
N2B27 Medium component Final concentration
DMEM/F12 1 x
Meurobasal medium 1x
B27 1.94%
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N2 0.97%
B —mercaptoethanol 0.097%

4, 547 1H-4/‘ﬂ£§—§ %23}7] Y5t StemPro-34 SFM medium supplemented with I AE A4 AH(VEGF,
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