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Role of neuronal PAS domain 4 (Npas4) in psychiatric disorder.
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Neuronal PAS domain 4 (NPAS4) has recently been shown to regulate the development
of GABAergic inhibitory synapses. We previously reported that Npas4 mRNA expression levels were reduced in
the hippocampus of mice exposed to social isolation or restraint stress. In the present study, to investi
gate the transcriptional regulation of Npas4 by stress, we focused on the effect of glucocorticoids upon N
pas4 transcription. Corticosterone treatment reduced Npas4 expression in the frontal cortex and hippocampu
s. Putative negative glucocorticoid response elements (GREs) were found -2000 to -1000 upstream of the Npa
s4 transcription initiation site. Npas4 Bromoter activity was increased by mutation of the negative GRE se
guences. Restraint stress increased the binding of GR to Npas4 promoter region in the hippocampus. These r

esults suggest that transcription of Npas4 is down-regulated by stress via the binding of agonist-bound GR
to its promoter.

Npas4



GABA

(Neurosci. Res., 2010)
GABA

Neuronal PAS

domain 4 (NPAS4)

(Ibi et d, J

Neurochem 105: 921-932, 2008) NPAS4

(Mol Cell Biol, 2004; Mol Brain Res,

2004)

(Nature, 2008)

NPAA

GABA
GABA

NPAHA

NPAA
NPASHA
1 NPAA

NPASA

NPAA
2 NPA4
NPASA
DNA
3 NPA
NPAA in vivo
23 NPASA4
(GC)
NPASA4
(GR)
3 GR
NPASA
GC NPAA
NPAHA
cDNA
NPAA GC
Neuro2A GR
NPAA
NPASA4 GC
NPASA
1 2kb
GR
(GRE)
NPAA GR
GC NPASA
24 NPAA
2kb
5 GREs
GR
NPAHA GR
IP
NPAHA
Journal of
Neurochemistry
25 Npas4
DNA
3
Npas4

CpG DNA



2
CRE
Npas4
CRE Npas4
DNA CRE
Npas4
Npas4
13 30 NPAS4 (NPAS4A-KO)
Y
(PPI) NPAS4-KO
PPl
NPAS4-KO
NPAS4-KO
GABA
NPAS4
NPAS4
16

(1) Miyamoto Y., Ishikawa., legaki N.,
Furukawa- Hibi Y., NabeshimaT., Uno K.,
NittaA. 4 : Overexpression of
Shati/Nat8l, an N-acetyltransferase, in the
nucleus accumbens attenuates the response
to methamphetamine via activation of group
Il mGluRsin mice. Int. J.
Neuropsychopharmacol. 1-12(2014)

(2) Toriumi K., Kondo M., Nagai T.,
Furukawa-Hibi Y., MamiyaT., FukushimaT.,
Takeda M., NittaA., Yamada K., Nabeshima
T. 7 : Deletion of SHATI/NAT8L
increases dopamine D1 receptor on the cell
surface in the nucleus accumbens,
accel erating methamphetamine dependence.
Int. J. Neuropsychopharmacol. 17, 443-453
(2014)

(3 NaritaA., Muramatsu H., Sakaguchi H.,
Furukawa-Hibi Y., Yamada K. and Kgjima S.
9 : Correlation of CY P2C19
Phenotype with V oriconazol e Plasma

Concentration in Children. J. Pediat. Hematol.

Onc. 35(5), 219-223 (2013)

(4) Toriumi K., Ikami M., Furukawa-Hibi Y.,
Nagai T., MamiyaT., NittaA., YamadaK. and
NabeshimaT. 3 : SHATI/NATSL
regulates neurite outgrowth via microtubule
stabilization. J. Neurosci. Res. 91, 1525-1532
(2013)

(5) Yun, J,, Nagai, T., Furukawa-Hibi, Y., Kuroda,
K., Kaibuchi, K. and Yamada, K.: Neurona
PAS domain protein 4 (Npas4) regulates
neurite outgrowth and phosphorylation of
synapsin 1. J. Biol. Chem. 288, 2655-2664
(2013)

® __

(2013)

49(6), 539-543

(7) FurukawarHibi, Y., Yun, J, Nagai, T. and
Yamada, K. : Transcriptional suppression of
the neuronal PAS domain 4 (Npas4) gene by
stress via the binding of agonist-bound
glucocorticoid receptor to its promoter. J.
Neurochem. 123, 866-875 (2012)

(8) FurukawarHibi, Y., Nitta, A., Furukawa, S,
Nabeshima, T. and Yamada, K. 3 :
Absence of SHATI/Nat8l reduces social
interaction in mice. Neurosci. Lett. 526, 79-84
(2012)

(9) Doisaki, S., Muramatsu, H., Shimada, A.,
Furukawa-Hibi, Y., Yamada, K., Tanaka, M.,
Hama, A., Koike, K. and Kojima, S. 16

: Somatic mosaicism for oncogenic NRAS
mutations in  juvenile myelomonocytic
leukemia. Blood, 120(7), 1485-1488 (2012)

(20) Iriyama, C., Tomita, A., Furukawa-Hibi, Y .,
Yamada, K., Kiyoi, H., Naoe, T. 2 :
Using peripheral blood circulating DNAsto
detect CpG global methylation status and
genetic mutations in patients with
myelodysplastic syndrome. Biochem Biophys
Res Commun, 419(4), 662-669 (2012)

(11)

Clinical Neuroscience 30(6), 672-674

(2012)

(12)

Npas4
139, 147-151 (2012)



(13) Nakatani, M., Shinohara, Y., FurukaN&H|b|

Y., Miyamoto, Y., Nitta, A. 4
Periocular injection of in situ hydrogels
containing Leu-lle, an inducer for

neurotrophic  factors, promotes retina
ganglion cell survival after optic nerve
injury Experimental Eye Research, 93(6),
873-879 (2011)

(14) Furukawa-Hibi, Y., Alkam T., Nitta, A.,
Nagai, T. and Yamada, K. 6 :
Butyrylcholinesterase inhibitors amel |orate
cognitive dysfunction induced by amyloid-$
peptide in mice. Behavioural Brain
Research, 225, 222-229 (2011)

(15) Furukawa-Hibi, Y., Nitta, A., Ikeda, T.,
Nabeshima, T., and Yamada, K. 4 :
The hydrophobic dipeptide Leu-Ile inhibits
immobility induced by repeated forced
swimming via the induction of BDNF.
Behavioural Brain Research, 220, 271-280

(2011)
1
DNA
47(7), 663-664 (2011)
14
M
_ GABA
Npas4 DNA

Chronic stress increases DNA
methylation of Neuronal PAS domain 4

(Npas4), 23
43
(2013 10 24 26 )
(2) -
Npas4
GABA
, 123
(2013 7 12
)
(3) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada: Transcriptional

suppression of the neuronal PAS domain 4
(Npas4) gene by stress via glucocorticoid
receptor in the brain, 11th WFSBP :

(2013 6 23 27

)

(4) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada:

NPAS4
Direct transcriptional
regulation of neuronal transcription factor

Npas4 by glucocorticoid receptor, 86
(2013 3 21 23 )

(5) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada: Glucocorticoid reduces
the gene expression of neuronal PAS domain
4 (Npas4) in the brain, ASCB2012 : USA

(2012 12 15 19

)

(6) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada: Stress regulates the gene
expression of neuronal transcription factor
Npas4 via glucocorticoid, GCOE

(2012
11 15 16 )

(7) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada: Transcriptional
regulation of neuronal PAS domain 4
(NPAS4) by glucocorticoid receptor, The
11th APSN,The 55th JSN

2012 9 30 10 2 )

(8) Yoko Hibi, Jaesuk Yun, Taku Nagai, and
Kiyofumi Yamada: Stress regulates the gene
expression of neuronal PAS domain 4
(Npas4), via glucocorticoid receptor, CINP
2012 :

2012 6 3 7 )

€
NPAS4
Glucocorticoid regulates the expression of

neuronal PAS domain 4 (Npas4), 7

(2012 3 16 17

(10)

Butyrylcholinesterase inhibitors
ameliorate cognitive dysfunction induced by
amyloid-&beta; peptide in mice, 85

(2012 3 14 16 )

)] —

NPAS4 . 34

(011 12 13
16 )



(12) Yoko Hibi, Jaesuk Yun, Taku Nagai and
Kiyofumi Yamada: Stress reduces the
expression of transcription factor, neuronal
PAS domain 4 (NPAS4), ASCNP2011 :

(2011 9 23 24 )

(13)Yoko Hibi, Jaesuk Yun, Taku Nagai,
Kiyofumi Yamada:
neuronal PAS domain 4 (NPAS4)
Transcriptional regulation of neuronal
PAS domain 4 (NPAS4) by stress,
Neuroscience 2011 :
2011 9 14 17 )

(14) _
NPAS4
, 119
(2011 7 8 )
(1)
HIBI YOKO
70295616
(2)
YAMADA KIYOFUMI
30303639
(H23-24
(3)
NAGAI TAKU

10377426



