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Establishment of in vitro system to elucidate the mechanism underlying i
epileptogenesis in EL mice at an early neurodevelopmental stage and its therapeutic

application
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The purpose of this project is to establish in vitro system to detect and
recapitulate the unusual phenomena which could cause ictogenesis and epileptogenesis in EL mice at an
early stage of neurodevelopment. To develop this system, EL-mice derived embryonic stem cells (EL-ESCs)
were established. To analyze the processes of neural differentiation of EL-ESCs by modified NSS method
which is a simple method to induce uni-directional differentiation of ESCs into neural stem cells (NSCs),
EL-ESCs uni-directionally differentiated into NSCs as well as HK-ESCs which are derived from B57BL/6 mice
as control. However, long term culture (at least 6 days under differentiation condition) promoted
astrocytogenesis of EL-ESCs-derived NSCs, whereas NSCs derived from HK-ESCs mainly generating
neurogenesis in this period. By contrast, NSCs established from both EL-ESCs and HK-ESCs normally
proliferated under the proliferative condition.

ES EL



€))

1%

Anti
Epileptic Drugs: AEDs

Mistry M. et al., Neuroscience
167: 384, 2010

(@ EL

EL

Exp. Anim. 8: 6, 1959

GABA

DNA

Murashima YL et al.,

Neurosciences 18: 63, 1992, Todorova MT,

et al., Epilepsia 40: 1697, 1999 EL
3

EL
GABA

3
Murashima YL et al., Epilepsy
Res 26: 3, 1996

(@ ES iPS

ES iPS

Evans M., Nat Rev Mol Cell Biol. 12:
680, 2011 iPS
iPS



in vitro

Yamanaka S, et al.,
Nature 465: 704, 2010

ES
Neural Stem Sphere NSS
NSS
in
vitro

Otsu M, et al.,
Neurosci Res 69: 314, 2011

ES
GABA
ES
EL
invitro
(1) EL ES
EL
LIF ES
ES ELESCs
ELESCs

ACM

ES

neural stem sphere: NSS

ES
EL
ELESCs
total mRNA cDNA
RT-PCR mRNA
(2 EL ES
ACM 4
NSS
FGF-2 EGF
NSS
RT-PCR
(€)) ELESCs
LIF ES
EL
in vitro
NSS ES
ELESCs



4 NSS

NSS ELESCs
RT-PCR
ES Oct4, Nanog
ELESC 4
(Sox1)
Nestin, Pax6, Musashil
NF-H, MAP2
Emx1 NSS
GATA4 (Brachyury)
6
8
(GFAP)
6
(MBP)
() 4 NSS  FGF-2 EGF
ELNSCs
ELNSCs
Nestin,
Musashil, Pax6, FABP7, Hesl C57BL/6
ES HKNSCs
Hesb

7;16(5):488-503

Necdin ELNSCs
10
EL
ES ELESCs NSS
Emx1
C57BL/6 HKESCs NSS
ELESCs
ACM
FGF-2  EGF
ACM
ELESCs
ELNSCs
HKNSCs
Hes5  Necdin
NSS
Astrocytogenesis

Radial neural stem cells: rNSCs

Cell Stem Cell. 2015 May



iPS

Mol Brain. 2015 May 27;8(1):31
EL
GABA
GABA

ELESCs

GABA

Otsu M, Nakayama T, Inoue N. Pluripotent
stem cell-derived neural stem cells:
From basic research to applications. World
J Stem Cells. 2014 Nov 26;6(5):651-7.
doi: 10.4252/wjsc.v6.15.651.
PubMed PMID: 25426263,

Review.

Omori H, Otsu M, Suzuki A, Nakayama T,
Akama K, Watanabe M, Inoue N. Effects
of heat shock on survival, proliferation
and differentiation of mouse neural stem
cells. Neurosci Res. 2014 Feb;79:13-21.
doi: 10.1016/j.neures.2013.11.005.
PubMed PMID: 24316183,

Akama K, Horikoshi T, Nakayama T, Otsu
M, Imaizumi N, Nakamura M, Toda T,
Inuma M, Hirano H, Kondo Y, Suzuki Y, Inoue
N. Proteomic identification of

differentially expressed genes during

differentiation of cynomolgus monkey
(Macaca fascicularis) embryonic stem
cells to astrocyte progenitor cells in
Biophys Acta. 2013
Feb;1834(2):601-10. doi:

10.1016/j .bbapap.2012.12.002.

PubMed PMID: 23232153,

vitro. Biochim

Isono M, Otsu M, Konishi T, Matsubara K,
Tanabe T, Nakayama T, Inoue N.
Proliferation and differentiation of
neural stem cells irradiated with X-rays
in logarithmic growth phase. Neurosci Res.
2012 Jul;73(3):263-8. doi:

10.1016/j .neures.2012.04.005.

PubMed PMID: 22561132,

@
0TSU, Masahiro

20510019



