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Mouse skin-derived multicellular 3-dimensional in vitro cell models
(Organoid) was established and analyzed. In-vitro generated organoid occur as cysts with a central
lumen. Organoid epithelium contains stratum corneum, stratum granulosum, stratum spinosum and basal
layer comprising epidermis in vivo. According to the serial observation, it was revealed that
aggregated keratinocytes developed into organoids in the presence of cocktails of growth factors.
The challenge to overcome was to enable long-term culture. RNA-seq analysis comparing primary and
passaging cultures revealed suppression of mTOR signaling pathway upon passaging. The
phosphorylation level of Akt was decreased in the passaging culture group, suggesting that down
regulated Akt inhibits mTOR pathway. We are currently testing whether SC79, a small molecule that
activates Akt, contributes to long-term culture.
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ITHEOMIAES R EIR ORI XLV | FEEOMBRIZIEREZEN O 5T, HEEMICHEERI L7z 3
Wt SEIR (Al A R) OERBIR 2 (25 S Cnd, AT A4 Rig k&< 2ol
KAlEn s ; OFS MIfE<e iPS M SAER S 7= b D, QFFREF RO 22 AR S Bk &
N-bo, THD, BB OHBREHINICOWTCIIREEDR], KAABBIRTETHDL EEZDN
T&72, Lo L, ITFEOMBREHIL O E EPEHERHC B b 298I L 0 | Eiife & epiiia 2 X 2 5
WUNBRED > 7 FVIRRIE S, TNH AT 5 X 9 R CTRER O 7 7 V&R
WINT 2% = & C, #ikaiin o BRI A /TRE & 72 o 70, IRSMERSE S U7 s i | 3 e &
RH oo, M Uiz BRIl ZFEA L, T OMBEO B/ BEREZ B L7223 B 3 IRoTHfkAg
K ANV H A R) & LTHIET D,

BUE £ CRUARE BAY 22 A RN S A VT ) A RYERRAS S STV DRI, il i,
H. /M. K, BB, ETbbD, AMIELERBEEAHEVO, BEERTEEETHLAE (DeWard
et al. Cell Rep 2015) & & (Hisha et al. Sci Rep 2013) ToH 5D, WTILHNIEIZW L ITHE
S>THLT HEBRE LR BB LIZANVT A4 RBERSN TS, EETiE, iPS Hifuz A
W RME C A EERA S D 2 & TIER LR EA N T ) A4 RBHE SN T3 (Takagi et
al. Sci Adv 2016) 723, s3fb U7z ZRECHARR D O EBERINZ G AN T ) A4 REVERRTE s ITR
727200,

FIGIIANEEE N, AR ORET D L & BT, EMmORFFICRAIROFE 2 OFREZ = T E T
RigEeTh D, RIEIIFRL, B, R THEE ORI, RIVBICIET HERITZFD 95%
DLERf LA (X7 F A 8 DoOBRINIERR LR THD, THE, IBE LEE b
& LT, BEOMIBICIZREFZI DA B3, MEERNIC HEALL L7z 3 IRTHAE SR A ) A
R) OYERRMBHE ST D, EEIZBW L, ~ 7 AHRAN SR L7z iPS fifnZ 72 &
FNH ) A ROVERRIHE ZILTWDN, EEME S EEA VY ) A REERTE Z#f51X
RIZI2, Al Bx I~ 0 AL G DHEEERIZ2 AN ) A RO R ZMENL U, T OREERAT
ERBETNA~DICHZRBR D, BEHKANT ) A RIZFELZOEE MR 2 BfET 57201
B 77y N7 A —LxEMET D 2 ERHIREEIND,

2. WFEDOHT

W& ERCTIE, Wnt &7 PV ORERBEIR - CTh D Lerd DNEHIIAIZ R RAIZHBL L  (Barker et
al, Nature 2007), ZTBESIVIZH—OD Lgrbs BGMEIGE LRINO AN 7 KPR TE 5 2 & 03
HENT, FEEREMABIIEROBRMIRNFET 5, BEO/ VRIS B O
LD Lers BHMEMIRE, SV UREIRE EO RSB O ER OB E 725 Lere BETERM
MNTEET 5D (Leushacke et al. Oncogene 2012). Lgr6 i Lgrb 2 WMHFEIMEZ RTZ End
(Gong et al. PlosOne 2012), &, . BiE LR L RBEORERITIEE VT, BEHBkA L
WA RPERFRETH S Z E M SN D, KEOREMIIAROEF MR B e
B TEY , TOAEBIOIREERREZHNLT D 2 LT, B EBRAEE & 722 5 A RS G
ETNOBEL L TEEREWREZE S, INETIISUATF T T ) A4 FOPRERITHRE S
NTNWDR, 2RO RITFIETHY . MRIBEPRECTH L2, FEMICLABEZET S
DThHoT, AFFRICTHONTEEANT 7 A RIZAEERIN TR T HEICLDHEEBET LIS
ICAARETH Y, AR V—=v T H el el | BIRICERTE 2[R H 5,

3. WHEDTTIE

FIEBROBEME T~ ARG 7F /A VEROANT 7 A4 RO LTz, BARMIC
AR~ 7 AOEN I VR LR 2 Uiz, BSIET « A= a2MH L, BEENHHR
BAEHRBEL, N 7Y 2HWTREMRAE DBELZ, ZOMidz~ MY U /LeNIZal#f L,
EGF, Noggin, R-Spondinl, 35X UNY27632 DER FAFE T CHELZEZ A, 7 HHBICITZEE
itz 275 3 IRoTHiAEERZ2 Rk LT,
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WL TR LT E T TAES LAV 1/3(FAE Y — Bk & 73 7) 701 35 L O Claudin-
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BB LI REA N A RO 72K E % IncuCyteS3 Live—Cell Analysis System & i
TRigk L7z, 2OV AT AL, HEMBZ8 L CLE LBRE P CMiicA L xad b2 52 &
7o HEIOEBAICHEBE ZIET D 2 L EARRICT 5, ZO8ENL, N U E AN
TEREMREDBELT%, BEEOr 75 A NOERNGANVT /A4 FREF L, A LT
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L7co BARRYIZIZ Sul fo-NHS-LC-biotin ZEEIKITMA T, A F UAFR S e Z 37 H 2l
ARSI A N LT R T BV TR LTz, Sulfo-NHS-LC-biotin i34 v /{7 B & ©AF
(LT BRI TH D75, ABEMETH S 720, MKIA BB TE 9 24 Fiths 556.59 & 2 4 |
Uy var R T EBRTERVKESEZ S (Kubo et al, J Exp Med 2009) . F7bb
MR O 2 w80 B A AT oAk LoofIafR 258 L Cn< . FPRTIZ. AT /A F
HAMINCIEZ A NP r o7 v a v B SRS, FEMIERIZAMUD SN 2 4 -2y
Vv arETELFUALENB T Th o7, REMIER O ©AF AITHER S eh -
7= (Data Not Shown) .

JEANTT ) A R EROBEEMRIZOWT, RERGFEEZHOTEHME Lz, REFHMFERILE
DHEUINTHPAXINEEA N 7T aEiBmTH5FETERNI ERIEHI LTS
(Ouchi et al, J Exp Med 2011), FHEHNHRIIFZRBOEES T THLTAEIT LA 1%
OIWrd 5720, BERRICEIN L7256, MaERR A2 i L, BkiE CoMii 2k - 3139 Ch
%, BRRIZIZ 4 pg/ml L7205 XD ICRHNE R A ERIRICIINL 1 FEEEEE L, BEE{
EHER LT, THICK LT, BRI BFRITFE FICEEE LTZEZEA VT ) A R TIERERIOTFEE
5 JERLE C ORREMR I IR ST,

WIZ, DHRPEATLHIIROREZ, BdU 2 AW T L7z, TA@Y ., BEEALVY /A ROk
Al JE CTRE A TR IR A SR S L, BERB I 8T 5 2 E R STz, RIS, R A TR
JaDJFTEE, EdU ZHWCEHli L7z, PAREY | AN ) A ROEINE TREA 7o iflila /s
el s, REBIC—HT 5 Z LRI,

Control

5 FKEFNEFES L OIEERGER (HE Yufa) X6 EdU Yefn
oy bha—b Bar;50 zm
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BIEANT ) A R REEERAREIZT 5 =D 0ORA

TIEEBR CTIER Lic~ D AEEA VT ) A Rk Lzt Z A K 3SEIOMKR 1 » H)
ICTHRBMEILT D 2 ERNMER SN, AR TR FSEIC L DHEBET L~D)5HHCIRHA
A7) == T 24T HE. BEBRRDOANT ) A4 RO X HITERICHEE BN FRETH D 2
ENEETHD, BUE, RHERICEERFM 2R Uiz, EANRERSFMICEMLTND
Y27632 Zf< & RIEAINH A RIZTBRR SN2 & 725, Rho—associated kinase (ROCK)
DOIBFIZ2IEHALRS AN T /) A FOMREEREZAEL D Z RPN (M),

iy -~ b o~ % 4 4 BT Nogginis X UY27632 1%
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DX 2021 FITHMIEO stemness, ERGMIADE R EZ RS TZE ANV T 7 A RIZB W T
Rho-associated kinase (ROCK) Di@FZ2iEMENIE X TV D Z & 2P L, ROCK [HREFK ORI
L0 Kbl EROEFHENRIET 2 Z & Z2®E L7z (Ouchi et al, Cells 2011), ZOHIRLA
H & 1T Y27632 25 Bl ROCK PSR A RN L, BRHIRGE S ATRE 2 /et LT, BARAIICIEER IR



ROCK I fHE# TdH A 10uM @ 1-Phenyl-1, 2, 3, 4-tetrahydro—4-hydroxypyrrolo[2. 3-b]-7-
methylquinolin—4-one ( Blebbistatin ) . 0.31pM @ (S)-(+)-2-Methyl-1-[ (4-methyl-5-
iscquinolinyl) sulfonyl]-hexahydro—-1/#1, 4-diazepine dihydrochloride (H1152) #EE#&jkH
WL, RIS R 2 AT, fER, MRIEBERESNDRIE TR OUEN A oNTZN, HH
BHEZEEZH > CTHEILL TV (Data Not Shown) .

RS Z LT ROCK TEVED B4 2 3D, FICEEEE LRSS Z L IC ROCK /&M T v 1 2 v
THHM L7272, ROCK OiFMAIIfHEZR Sheno7= (K48),
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Y27632 DA 7 X —4 v b & LT Akt (GEERIE N H LTV 5 (Zhang et al. PLOS ONE 2011),
PI3K-AKT {migfei&i: BRI D AqF & 85, 2 o X7 Bk, 70V o — A EE %8 %2 R
72 TERNI SN T WD, THEME(L Akt 1%, 7R b—3 2B K F D BAD ORIEL, 7Y a—4 R
NENIEE & Rk 2R HE3 2 GSK3 B DIEMAL., B AE A SUEHEIZBIFR T 5 mTOR OIEM:Ab 72 &Il &
F M E R E A~ OB 50, MR AETT - BE LT WEREICE X 5, PG kS
Frliz U7~ RNA-seq fidT 7> B A CEEZEAIAIZ UV T mTOR & 7 F U EIERE A IH S Tn b Z &
BRIz (K9),

Ingenuity Canonical Pathways -log(p-value) Ratio Downregulated No change Upregulated 9 *)J'fﬁj%z% <E 3
Phospholipase C Signaling 9.92E00 1.71E-01 5/265(2%) 0/265 (0%) 42/265 (16%) [A] ;12[‘_;[4 {Jg i%% L7 &
Glycolysis | 4.13E00 1.95E-01 14/41(34%) 0/41(0%) 2/41 (5%) AT A )
NRF2-mediated Oxidative Stress Response ~ 4.16E00  1.33E-01  7/195 (4%)  0/195 (0%) 25/195 (13%) 50 RNA-seq >
MIF-mediated Glucocorticoid Regulation 413E00 1.95E-01 8/42(20%)  0/42(0%) 0/42 (0%) BN INA Y = A
‘ mTOR Signaling 3.73E00 1.22E-01 22/213 (10%) 0/213 (0%) 8/213 (4%) ﬁ’qﬁ W a45-7-.
Apoptosis Signaling 341E00  1.5E-01  4/100 (4%) 0/100 (0%) 11/100 (11%)
Aryl Hydrocarbon Receptor Signaling 349E00 1.48E-01 21171(2%) 0/171(0%) 19/171 (11%)
Nicotine Degradation I 3.42E00 1.41E-01  3/85 (4%) 0/85 (0%) 11/85 (13%)
ILK Signaling 3.11E00 1.17E-01 11/205(5%) 0/205 (0%) 13/205 (6%)

TR =V A< —H—Th 5 Cleaved Caspase—3 [T KR 2R DS CHEIRAIZIEMAL L
TUW e, Akt ¥ 7 TR ERESICEH UL CHild T A4 &— R 225 Western Blot ¥£7C Akt &M 2
E LT, BEMEILT DHMCETERE T Akt O U V(L L~V LT, & 512 Akt O T
W25 GSK-3a * GSK-3B8 DV UL LV H D LTWD Z EDRS Tz, Dl EBikihisE
BB L Akt TEMER T B 2 &G mTOR #REE O 2> O FHAG BAFE 2SI S LD = & 2R X
iz, BUE, Akt ZHEMELT B0 SCT9 WEEREA N 7 A ROREMEERICH ST 50 Z2KGE
HTH D,
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