BExXc—19

FIZHREBHER REHREHDE) HARAREBES
Rk 254F 6 5 7 HBUE

HEEE%& 5184420

WF7efE |« FARRFZE (C)

WFFEHIRE PRk 22 4R ~ Yk 24 4EJE

ARLE 522603018

TFZERRREA (Fn0) eh ES/PS fAE DR GIEHERFCBE 5353 7 T R ER K O R

TFZERR 4 ($€3C) Screening for signaling pathways regulating human ES/iPS cell self-renewal
FFeREE

AR [EA7 (Masaki Kinehara)

MSZATEOE N BB IEET - Eo5 - R ARG TRAF JE 50 - 98 B
WF 9% 775 : 70568451

WFFE AR R OREZE (Fn ) - BN REMEERHIIE D B CHIHE X, AR &2 723 7 F VRIS L > TR —h&
NADZENFNHNTWD, ZOHF T FGF-2 27T Lid, ROBIRIEDHERF LA THHEE Z BN
TS, LIRS, FGF-2 1T 5 Rty 7 T /W IBIZ K> THITEIS A e S 2 REME AL O 45
b0 B OB L, H0 IS TR, ZVETRE DI, I=~v ATy B U LR Sy
ISR BEEHEE EEHE hNESFO ZBAM LT, ZOE:AE T FGF-2 37 L O TR BICER L.
Korb7zeh ES/PS #iao B CHl A S5/ Ny AL M EIRR L=, Roplb~——TH5D
TNHVT AT 752 —RIEWETIEE L T LD/ FALEME AT ) — =2 7 LTRSS FLT2BIX
Ko b7reh ESIPS M0 #EA RS2 PKC FLEHI (GF109203X) &% H.L7-, PKC I%. th
ZREVER MR D 43 b - R MEZ R+ 5 E R FGF-2 D Rty 7 MnER IR I 5352808
E 2 bz, PKC /o7 Z2 T AR OFEE . FAT=HIE PKC 28 FGF-2 O Tk #& Thd AKT, ERK1/2,
GSK3BDUEEALICB 5352 2B LTZ, £72 Activin A DOIRINE, FGF-2 EFEMIC
ERK1/2, GSK3BD Vb A IS T-, Z0 ERK1/2 & GSK3BDY L EEMkiE, GF109203X B LY
ERK R EPHLEA] U0126 DRI > THESNZ, E5H1Z, GF109203X LN U0126 DIRNIE.
ERZREME RS O 22 E e R AR e L, B — i a R C MR & AT RIS Lz, AAFZEIZ VTR
7=HlE. FGF-2 O¥AMNCEiEMA L2 PKC 1I2L-> T, Bk ES/IPS M55t R4Ab AR REA i
HENHZEEHLMIT L,

WS B OB EE (F3C) : The self-renewal of human pluripotent stem (hPS) cells including
embryonic stem and induced pluripotent stem cells have been reported to be supported by
various signal pathways. Among them, fibroblast growth factor-2 (FGF-2) appears
indispensable to maintain self-renewal of hPS cells. However, downstream signaling of FGF-2
has not yet been clearly understood in hPS cells. In this study, we screened a kinase inhibitor
library using a high-throughput alkaline phosphatase (ALP) activity-based assay in a minimal
growth factor-defined medium to understand FGF-2-related molecular mechanisms regulating
self-renewal of hPS cells. We found that in the presence of FGF-2, an inhibitor of protein kinase
C (PKC), GF109203X (GFX), increased ALP activity GFX inhibited FGF-2-induced
phosphorylation of glycogen synthase kinase-33 (GSK-3pB), suggesting that FGF-2 induced
PKC and then PKC inhibited the activity of GSK-3B. Addition of activin A increased
phosphorylation of GSK-33 and extracellular signal-regulated kinase-1/2 (ERK-1/2)
synergistically with FGF-2. Intriguingly, functional gene analysis by RNA interference revealed
that the phosphorylation of GSK-3p was reduced by siRNA of PKC3, PKCe, and ¢, the
phosphorylation of ERK-1/2 was reduced by siRNA of PKCe and ¢, and the phosphorylation of
AKT was reduced by PKCe in hPS cells. Addition of GFX with a MEK inhibitor, U0126, in the
presence of FGF-2 and activin A provided a long-term stable undifferentiated state of hPS cells
even though hPS cells were dissociated into single cells for passage. This study untangles the
cross-talk between molecular mechanisms regulating self-renewal and differentiation of hPS
cells.
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