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%tudies for tumor suppression induced by over expression of the reprogramming
actors.
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Over exEression of reprogrammin? factors (0CT4, SOX2, KLF4, c-MYC, and
LIN28) induced mesenchymal-epithelial transition (MET) like trans-differentiation in melanoma cells.
The reprogramming factors introduced cells changed their morphology to epithelial, and expression
of melanocyte specific genes and EMT-related genes was suppressed i1n the cells. Tumorigenicity in
lungs after the cell inoculation via tail vein was obviously attenuated. Dephosphorylation of MEK,

ERK, and AKT, and increased PP2A were observed in the cells.
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LRI E = o 12 & 2 AT ZaetEssilha (iPS #iE) O1ERAEA R I TLik,
N E TICTER4 72 fEgs - MAiE oMy o iPS R MER SN T E/, D IiPS
FEDVERRFIEAIBIZ 1C 5 UL T IEE — £ E 1T (Mesenchymal — Epithelial transition; MET)
DFEBEIND ZENREINT, TOREEZT THA L. BUHEBEHRRICELTL PS
MHERCBIE T MET BB EINZ DD, S HIIEZNITH > THADBEEA RS T
DONBEEIT 572

b rORERMERERERTCIEH 2D EEHOREZ K> TLW 2 /lkIC. 787
5 2 v 7 RF(Octd, Sox2. Klfd, c-Myc L Lin28) & E A L TLE FIZMAI % 18
37 L7z (Reprogramming factors introduced cells; RICs), % @ RICs (£, B o AH 7 E &k
HIRA~DOEEL., BB ERZY—H—OENE LVOBERY—H—OFD A E DR
B HERR S N7z, £ 7-. RICs DifEEEIEES L NVRHEBEDIE T A in vitro TR E L7,
b M EBMAER TH D OSC-19 ML WL L= RICs [, X— F~Y 7 XD EFICH
e 2&., BETCOEBKE. FIBEY /Y Ei~DOEBED . FHMgs kL TERITHE
$B5L7c, dabhb, BRI T IVIRFEEAINIEZMIRIE MET A FEE I 1.
MABEEAREES L7,

2. o 8H

W4k, IPS HIERICAWSONIB RSS2y SRFABUESHIEICENT
ZEICEY MET W BESINTHABEENBSELT 2 &2 B0 LT, BUHR
BlEIIEERNESICEVWTELBEENSWVESTH D, TOBMEBEICELNTH
B7002 I 0RFOEANILY MET FEEBEEORSEEARI DN, ¥ 7 R
BLOE bAEOBHEEEMPEE BV TRITZTo 72, BBMENA L RRICEK
EEEMEICEVTD MET FE - BHEORBINEINIE, Io DEEBIEETICL
Y EMERBC DD FEBENBESHNICRDZAEELDH B,

3. MED A
[1] BHREEEMZBEXE RICs DFERK

bk ESk A2058 #lifd & ~ 7 A Hsk B16/BL6 (B16) I # 41 JCRB flifg/ N> 7 &
AA)Y =Rt R—FUEHEZIT/-, b bHDWIETT7RD OCT4, SOX2, KLF4,
c-MYC, LIN28 A FIZT 2 b T VARV v R Z—%2INOSOMBBIC N7V R T7 27
varvl, Ea—OvA Y Il LY EETFEAMEEZER L TRICs 2187z, BHEIL
DMEM / 10%FBS T17- 7=,
[2] BiE2eEMgmsE RICs ® MET (CBSY 2 774

RICs # & U % 0 3ilfan o total RNA Z3H L. cDNA &% 1T RT-PCR (& Y
BEFRIBORT AT o7, KL 5 RIPA N Y 7 7 —(C CHIRBARE R ZAZE L 7T
AR RN EAT o T Mg F v /X=X 74 RTHEEL T MEREREICAW,
[3] BHREEEMIZBEE RICs OBME D&l

In vitro T DHRFIETEIZIEE AN OIS & REFIICE R 7=, BEIBEIZ R 7 v F7
VEAICEKYEHE L7z, BEEIEIT N D LA B LR A T F v o /N— (CHRE
EREEL T, ZAXFREA BB LI-MleARE L TEOHERZ -, /nvivo TDOEHM
TlE~ 7 REERD & DR BESRDICE T 2EEF A% R L7, A2058 Bl



& A2058RICs (Z. 1 x10%fE DR % 8 8iH SCID ~ 7 R DEBIR L V) BIE S Nz, T
RRECHIE, ZOMmOEFIREOBIHNRE oNIZBRITLERLS & LTz, FIoER
ORI IR T XS EAER 90 H TRESLMS L=, B16 FMAZ & B16RICs | 8 Bk
C57BL/6 ¥ 7 X EB#REL Y 1 x10°E BB N, BBk 14 HEICT Y X LREIEL
DEINT, BPRE L OBEEANOERICEENEVHRARNICERI NI, B LE
LR T YV TETE LABICHEBYR 2B L HRE a5 L OB BELEA T 72,

4. AR
[1] RICs I2$1F 2 MET &kt

EMEEEMIEAKRICs X, WINLZAKTEARICA Y, ERMEKROFERE
IZZ b Lze X7/ B A FZREUTIT 28R F MLANA, MITF, TYR, KIT, SOX9 7 & @
FEMNRICs ITEWTEL B L7z, /2. A2058 83D RICs Tl EMT BhEEL T
T&H 5 SNAI2, ZEB2, TWIST1 OFIRAED L1z, RICsIZHEIFEINODFORDILY
TRE VNS NAREEREICLY Z /B L NILTHRER SN, FRED
ZELODFRBEOZ/A ) H. BUREEMIZAN RICs TlE MET SR FEinin
LT ENTEEINTZ, LHALAEDA L, EDLD LMfaRE~FEERRL /-0
IERBHTH 5,

[2] RICs » B MM

In vitro T DHEEIESEIE A2058 #lfEH &£ O B16 MfZ 0D & RICs D TEAL IH
Mo T=o Invitro 2B EM IXHMAZ & © 12 RICs TREEE L 7= /n vitro $BRRE 8 EE 1L A2058
MMAETIE RICs THEA L7=A. B16RICs TENL 7=, /n vitro TOMBIETEEEIZZ LA
7w, BEEs X OREENED L7-ERIZ. LETo SCCHlgE BWMERETE LN
THERIC—3T 5,

N ANDOMBBEEER TIE, A2008 AL BB I -~ T R IXBIER 53 HE
EFCICHERRECZE L VWEBEZE LLREISNNER ST INHDY T RDBICIES
BOREB DGO 517z, A2058RICs #BEIN/ZIF LA ED Y T XILZEHR OB £ T
HFELT-, Bl a2 BBI N/ -~ 7 RDOMICIZIZHOESE%ZRH-H. RICs 2%
BENT=X 7 XDOMICITRENICERINIEBIEFELAED 27z, INOOERIE
EHEEEMIEMAERICs EZ0FME B L TBEENAE L CRBLZEETRT,
[3] RICs $HF3 > 7 FHIUEREDEA

RAF-MEK-ERK > 7' F JIUEER RS L U PI3K-AKT ¥ 7 F LR ERBE O R E N B
EEEMEOBIEICEEND EEZA N TS, BEEARSEL/ZRICsICBBWLNT, I
53T TEERBICEMNEL TVWDIDN T I RX VBITIC L VIR 21T 7=,
A2058RICs IZH LT U > BR(E MEK (S217), U »BR{b ERK (T202) U > #&1k AKT (S473
FELOT308) MEASAITEA LTz, RICs IZ2H UL T MEK, ERK, AKT i) > B4k
HETLEIE 2D FEEEERLIZEZA, INSDTFORY VBLICEHLE 74+ X7
7R =L THDHPP2ADABLOBY T =y FRIEAEINML TL/z, MEK, ERK, AKT
DY ER(ETTEE & PP2A dD3EMNIL. B16RICs 35 & 18 SCC Bk T4 % HOC313 @ RICs
THHERINT, INOLDZE LI BRI 7 IV IFRFEACLINVELZERTH Y.
EEEORBILICEL > TWBRIEEELH 5,
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@ Transdifferentiation of Melanoma Cells by the Reprogramming Factors Attenuates
Malignant Nature In Vitro and In Vivo.
Mikiro Takaishi, and Shigetoshi Sano
J Invest Dermatol. 2019 Jan;139(1):254-257. doi: 10.1016/}.jid.2018.06.179.
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@ Forced expression of the reprogramming factors leads to benignancy in melanoma
through MET-like transdifferentiation and normalization of MARK and AKT pathways.
Mikiro Takaishi, and Shigetoshi Sano
International Investigative Dermatology, Orland, Florida, USA, 2018

@ The reprogramming factors introduced melanoma cells lose malignant nature in vitro
and in vivo.
Mikiro Takaishi, and Shigetoshi Sano
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@ Transdifferentiation of melanoma cells by the reprogramming factors lose malignant

nature in vitro and in vivo.
Mikiro Takaishi, and Shigetoshi Sano
The 47th Annual ESDR Meeting, Salzburg, AUSTRIA, 2017
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