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It is known that the behavior of adult neural stem cells (aNSC) is strongly influe
nced by unique microenvironment surrounding aNSCs called niche. Acute epileptic seizures are classically k
now to be associated with aberrant augmentation of neurogenesis in the dentate gyrus (DG) in the adult hi
pocampus and migration of newly born neurons to ectopic locations. In this research, we found that TLR9,
nown as as innate immune receptor, suppress epilepsy-triggered aberrant neurogenesis_in the adult mouse DG
. Microglia are known to act as inflammatory cells in epileptic conditions. When we inhibited seizure-indu
ced microglial activation in WT mice by minocycline administration, both aberrant augmentation of neurogen
esis and ectopic localization of newly generated neurons in the DG were exacerbated. These findings imply
that TLR9 signal activation in microglia plays a critical role in the attenuation of epilepsy-triggeres ab
errant neurogenesis in the adult mouse DG.



Wnt
TLR
RNA DNA
TLR7 TLR9 in
vitro invivo -
TLR TLR9
TLR7 TLR9
TLR
TLR7 TLR9
TLR9
TLR7

[2Y

TLR9
TLR9

TLR9

6
Yi SH., He X.B., Rhee Y.H., Park C.H,,
Takizawa T., Nakashima K. & Lee SH.
Foxa2 acts as a co-activator potentiating
expression of the Nurrl-induced DA
phenotype via epigenetic regulation.
Development 141, 761-772 (2014).
Uesaka M., Nishimura O., Go Y.,
Nakashima K., Agata K. & Imamura T.
Bidirectional promoters are the major
source of gene activation-associated
non-coding RNAs in mammals. BMC
Genomics 15, 35 (2014).
Yuniarti N., Juliandi B., Muhchyi C.,
Noguchi H., Sanosaka T. & Nakashima K.
Prenatal exposure to suberoylanilide
hydroxamic acid perturbs corticogenesis.
Neurosci Res 77, 42-49 (2013).
Urayama S., Semi K., Sanosaka T., Hori Y.,
Namihira M., Kohyama J., Takizawa T. &
Nakashima K. Chromatin accessibility at a
STAT3 target site is atered prior to
astrocyte differentiation. Cell Struct Func
38, 55-66 (2013).
Namhira M. & Nakashima K. Mechanisms
of astrocytogenesisin the mammalian brain.
Curr Opin Neurobiol 23 921-927 (2013).
MuhChyi C., Juliandi B., Matsuda T. &
Nakashima K. Epigenetic regulation of
neural stem cell fate during corticogenesis.
Int J Dev Neurosci 31 424-433 (2013).

39

4
Kyushu Neuroscience Conference ANA



201

__ DNA methyltransferase 1 regulates
the development of dentate gyrus in the
hippocampus

2014 3 13 14

14 )

PRMT

2014 3 13 14 (

RNA

2014 3 13 14

164
2013 12 7
6 DNA

36
2013 12 3 6 (
)
7 Chai Muh Chyi Juliandi
Berry
__: Dvelopmental exposure of
bisphenol A(BPA)causes brain
region-specific abnormalities in mouse
brain 36
2013 12 3 6 ( )

8 Juliandi
Berry
Toll

36
2013 12 3 6 (3 )

9 Effects of an HDAC inhibitor
valproic acid on the development and
regeneration in the central nervous
system The 23" Hot Spring Harbor
International Symposium

2013

10 DNA

2013 11 1-2 2
11

The Rett
syndrome-associated protein  MeCP2

12

13

14

15

16

17

18

regulates microRNA processing 2013

2013 8 29
-9 1 (@B 31 ) )
. Rett
MeCP2 microRNA
RNA1

2013 8 29 -31 (30 ) ( )

MeCP2  miR-199a -

MeCP2

regulates axon outgrowth through

processing of miR-199a 5 RNAI
2013 8 29-31 (30 )

Rett MeCP2

Functional analysis of MeCP2, the Rett
syndrome responsible factor, in neural

stem cells 5 RNAT
2013
8 29-31
60
2013
7 17-19 18

Juliandi Berry

Reduced adult neurogenesis
and neuronal abnormalities in the
hippocampus underlie cognitive
deficiency following prenatal
administration of the antiepileptic
drug valproic acid Neuro 2013 36

2013 6 20-23 22

PER PR G1Z K 2% M 6 At [l i oD Bl g —
VSD

Disruption of the
excitatory/inhibitory balance of
hippocampal neural activity by
prenatal valproic acid application: A
goltage-sensitive dye imaging study
Neuro 2013 36

2013 6 20-23 22

Impact of
oxygen levels on fate switching of
neural stem cells during



19

20

21

22

23

24

25

26

27

corticogenesis Neuro 2013 36
2013
6 20-23 22

TEDMERERE BT L 7 e RIC L 5
Optical assay
of abnormal neural circuit dynamics:
Effect of prenatal exposure to valproic
acid Neuro 2013 36
2013 6 20-23
22

Effects of an antiepileptic valproic
acid on the development and
regeneration in the central nervous
system Neuro 2013 36
2013 6 20-23
22

40
2013 6 17-19 17

102
2013 6 6-8 8
MeCP2 miRNA
7
2013 5 30 31 31
RNA
7
2013 5 30 31
31
RNA 7
2013 5 30 31
31
MeCP2 microRNA
7
2013 5 30 31
31
AR EH T AT = ) —)LA
DNA
7
2013 5 30
31 30

28

DNA
NP95/Uhrfl
7
2013 5 30 31 30
29
MeCP2
7
2013 5 30 31
30
30
DNA
7
2013 5 30 31
30
31
DNA
DNMT1 7
2013 5 30 31 30
32 Dnmt1
7
2013 5 30 31 30
33 MeCP2
60 2013
5 15 -17 16

1. Cha, M., Juliandi, B., Sanosaka T.,
Tanemura, K., Igarashi, K., Nakashima, K.:
Brain-region  specific ~ developmental
aterations in mouse prenatally and
postnatally exposed to bisphenol A(BPA).
NEUROSCIENCE 2013, San Diego,
November 9-13, 2013

2. Mureo, N. Matsuda, T., Koseki, H.,
Namihira, M., Nakashima, K.: Analysis of
mechanisms underlying neurogenesis in the
adult hippocampus regulated by
hemimethylated DNA recognition
factor,Np95/Uhrf1. NEUROSCIENCE
2013, San Diego, November 9-13, 2013

3. Nakashima, H., Tsujimura, K., lrie, K.,
Nakashima, K.: Functiona anaysis of
MeCP2the Rett syndrome responsible
factor, in neural stem cells.
NEUROSCIENCE 2013, San Diego,
November 9-13, 2013

4.  Noguchi, H., Namihira, M., Sanosaka, T.,
Tsujimura, K., Fukao, Y., lgarashi, K.,



6.

o

Kimura, A., Nakashima, K.: Maintenance
DNA methyltransferase DNMT1 controls
neuronal differentiation of late-gestational
neural stem cells. NEUROSCIENCE 2013,
San Diego, November 9-13, 2013

Matsuda, T., Katano, Y., Adefuin, M, A.,
Murao, N., Juliandi, B., Kawai, T., Akira, S.,
Nakashima, K.. TLR9 signding in
microglia suppresses epilepsy-triggered
aderrant neurogenesis in  the adult
hippocampus. NEUROSCIENCE 2013, San
Diego, November 9-13, 2013

Nakashima, K.: Treatment of spinal cord
injury by transplantation of neural stem
cells. 2™ International spinal cord repair
meeting, Barcelona, April 26-27, 2013
(oral)

46

80302892



