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Embryonic stem (ES) cells are derived from the inner cell mass ICM) of blastocysts. The efficiency of ES cell
derivation is affected by genetic variation in mice, i.e., some mouse strains such as C57BL/6 are amenable to ES
cell derivation, whereas others such as BALB/c are refractory. Developing an efficient method to establish ES
cells from strains of various genetic backgrounds should be valuable for derivation of ES cells in various
mammalian species including human. Although it is well established that various signaling pathways,
including phosphoinositide-3 kinase (PI3K)/Akt and Wnt/ § -catenin, regulate the maintenance of ES cell
pluripotency, little is known about the signaling pathways involved in the derivation of ES cells from ICMs.

In this study, we analyzed the effects of inhibition of glycogen synthase kinase-3 (GSK-3), one of the crucial
molecules in the regulation of the Wnt/  -catenin, and activation of Akt signaling on ES cell derivation from ICM
cultures. Pharmacological inhibition of GSK-3 signaling suppressed the outgrowth of endodermal cells and
augmented the efficiency of ES cell derivation from ICM cultures in both C57BL/6 and BALB/c mouse strains.
In the in vitro differentiation assays, expression of the marker genes for three germ layers was efficiently
induced in these ES cell lines. When transplanted into nude mice, the ES cells produced various differentiated
tissues. Furthermore, these ES cells were incorporated and contributed to the development of chimeric mice
when injected into blastocysts. Taken together with the above in vitro and in vivo differentiation assays, our
data indicate that the ES cells established by GSK-3 inhibition possessed pluripotent differentiation ability. In
contrast to GSK-3 inhibition, activation of Akt signaling did not show a supportive effect on ES cell derivation.
Our pharmacological approach using a GSK-3 inhibitor potentially provides a general strategy to improve ES cell

derivation from diverse mammalian species.
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EtEErAE (Embryonic Stem Cell ; ES fifid) 13O NEAIAEEE S S BN S DMk ch v . REBRENICE
WORIMEME A HERF L 7o E FHET 5 2 L3 TE S, v U A ES Mld OB RITB ST S0 E HiER SITRE
SHEBEINDD, WHMIESE D ES MM SN HEEIC OV TR, 1FEA Ebho T2,

BURZRIE, )RR 78 ES Ml ik omer) # HiFL., & <2 [PI3K-Akt] & [Wnt/B-catenin] 27 J /1
TREEDS, WNESHIIRSE) & ES MR SN D BICRIET B LRIz, £, Akt 2EM LIS E5E 0K A
RI=EZAH Do AR S ES RO RS EHHERHCIZEE CH 5 b DD ES MO N2~ 2 18152
SN2 o te, WIT, Wit ¥ 7 F /v 2 AT HE#5 T 5 Glycogen Synthase Kinase (GSK-3) A& (BIO)
DNEHEF T2 & A ESHRORB NI SR A2 RIS BRI, 208813 C57TBL/6 Rt~ 7 27217 T/ < .BALB/c
R~ T ACBNTHIAEE o7z, ZOMEAZ AW T Sz ES Milaid, BMBEN TOMEFEERK O F X
T~ AMERFEBRIC LY | IEFRZMEREE R > TV D FER R Sz, S 52, C57BL6 Rt~ 7 275 BIO %
FAWTHINL L7z ES ML, IR~ 59 28271 b R o T iz, ES MR LA 2 AR~ & 2 A,
GSK-3 DFEIC & v | Nanog FFMERIADIIHMERF S 412 A3, — 5 T Nanog BRPEMIIR B T2 Z & 3o, 37 b,
GSK-3 OFHEIC XV | epiblast (THERF S 4L 2 D FAANIREERIR B T2 720 & B 2 bivl,

PLEOWFERETIT, ES MR BINL S DS BT =70 R 2 N2 27200 C < 230 BV 7k & B Lz
TEDESR  WRBRITREN, o T, A3t (%) OFMIET 260 ERDO D,
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