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Distinct requirements for the maintenance and establishment of mouse embryonic stem cells
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Mouse embryonic stem cells (ESCs) are derived from the inner cell mass (ICM) of blastocysts. The
culture condition with LIF and two inhibitors of glycogen synthase kinase-3-p (GSK3f) and mitogen-activated
protein kinase (MEK) signaling (2iL) greatly enhances the establishment of ESC. Genomic imprinting is an
epigenetic phenomenon that regulates allele-specific gene expression by DNA methylation or histone
modifications, but it is lost in female ESCs under 2iL condition. This loss of imprinting causes the loss of
full-term development potential of female ESCs. Therefore, a novel method to establish the ESCs maintaining
normal imprinting is required. To this end, | analyzed the necessary culture condition for the maintenance and
establishment of ESCs in detail. Even at low concentration of the GSK3p inhibitor and LIF (LowGiL), the
expression levels of pluripotency markers and the chimera-producing ability of the cells were comparable with
those of ESCs cultured in 2iL. However, blastocysts underwent spontaneous differentiation, and ESCs were not
established under LowGiL condition. Time-course analysis showed that 2iL condition for three days from the
initiation of culture was sufficient for the acquisition of permanent pluripotency. The female ESCs established
using this LowGiL condition maintained DNA methylation at differentially methylated regions (DMRs) of
imprinted genes. Gynogenetic and androgenetic ESCs established using LowGiL condition also displayed the
parent-of-origin gene expression of all imprinted genes that were bi-allelic expressed in the ESCs established
under 2iL condition. Taken together, the novel method proposed in this study would be the powerful tool to

produce the ESCs keeping genomic imprinting.
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EIRFTHIHIRO N ERHAaSE  (Inner Cell Mass: ICM) 7 HASIST S35 ~ 7 Z R
f& (Embryonic Stem Cell: ES ffife) 13X, RBIRAEZ KFERIICHERFC& 5, LovL,
ICM DARIAIREEIL—AY T, ES Md DO KFEHI e AR LIRTE 2 b 72 & 970 TR
oM TV, ZORICER LT ZRS 2720, ESHIIEOM SLEEE, R
(R BRAG 1~3 H OREIZH W\ T, Mitogen-activated protein kinase kinase (MEK) 7
FADEESTSHZ LN, B RSGEEDESICHNETH DL Z EEPALNT L, —
T T ATV T 47 1E, DNADAF et A b AESIC L > T, Ry
DT LIVING DR MHIT 5 Z & CRIn FEE oIl T oEch s, Fio,
MEK BLEAIZ & Teh5# 5%, D ES #ildC DNA O A F L LIREERFHE L, 7
ATV T 4 T OiREER SR T, ZOMEEwIRT 5720, MEK LE
FN DA % FARFRIZIN 2 T2 BT ES MBI SLiE A ZR L, 7/ 2 A TV T v
T INHERF STt ES MR ORESTIZ AN Lz, LA b, PR 5THG LUWAFZEN
’C\‘&é k n‘hwé
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