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Regulation of ErbB4 via stimulation of GPCR for neurotransmitter and synaptic functi
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ErbB4 belongs to the ErbB protein family and is abundantly expressed in neurons. |
t plays important roles in synaptic functions. In the previous work, we found that gonadotropin-releasing
hormone (GnRH) transactivated ErbB4 in hypothalamic neurons (GT1-7 cells). We also found that the higher c
oncentration of GnRH induced the cleavage of ErbB4. In the present study, we examined the molecular mechan
isms of GnRH-induced activation and cleavage of ErbB4. ErbB4 activation was measured by the ErbB4-induced
activation of ERK. We found that Gg/11 proteins, PKC, PKD, Fyn and PYK2 were involved in the activation of
ErbB4. In contrast, only Gg/1l1 proteins and PKC, but not PKD, Fyn and PYK2, were involved in the cleavage
of ErbB4. These results suggest that the activation and cleavage of ErbB4 are induced by different molecu
lar mechanisms after PKC activation.

GT1-7 G ErbB4 Gg/11 PKD Fyn



ErbB4 EGF EGFR

Heparin-binding-EGF HB-EGF

1 NRG1
ErbB4
ErbB4
ErbB4
Nat Rev Neurosci, 2008
ErbB4
EGFR
ErbB4
GT1-7
G GPCR
GnRH
Arch Biochem Biophys, 2007
2012 GnRH
ErbB4
J Cell Physiol, 2012
GnRH ErbB4
MAP ERK
GnRH
ErbB4

(J Cell Physiol, 2012; J
Pharmacol Sci, 2014)

GT1-7 GnRH
ErbB4 ErbB4
GnRH
GnRH
ErbB4 ERK
ERK ErbB4
SRNA
G
C PKC
D PKD Src
PKC PKD
GnRH
GT1-7
GnRH 30 RNA
Agilent SuperPrint G3

Mouse GE

ERK ErbB4
Gyu
G
G
Gyu GnRH
ERK ErbB4
PKC
PKC
PKC
GnRH PKCd
PKCe
ERK ErbB4
PKC
GT1-7 PMA 20
PKC
GnRH ERK
1A PKC
Bisindolylmaleimide | SIRNA
ERK PKCd
GnRH
ErbB4 PKC
1B PKC3 PKC
A DMSO GnRH
pma2on  — t  —
P-ERK1/2 -
ERK12 S -4
B
DMSO GnRH
PMA20h  — + - +
ErbBA (- -
BOK -“g
1. GnRH ERK
ErbB4 PKC A: GT1-7 PMA
20 GnRH ERK
P-ERK1/2 B:
ErbB4 40%
PKC PKD
GnRH PKD
PKD PKC
PKC
PKD
PKCb



ERK Src
Src
GT1-7 Src
GnRH

Src Dasatinib
GnRH
ERK
ERK Src
ErbB4

Fyn PYK2
GnRH PYK2
PYK2
Src
Dasatinib GnRH
PYK2
Src Fyn
Fyn
PYK2
Fyn  PYK

ERK PKD PYK2

PKD PYK2
ERK
ErbB4
PKD PYK2

GnRH ERK
ErbB4

ErbB4 Ggu PKC
PKD Fyn PYK2
ErbB4
PKC

GnRH

- |
| DR ET%E

ErbB4 Pro NRG
EGFR \ l L3
|0
P-ERK
2. GnRH EGFR/ErbB4
ERK
GnRH
DNA
GnRH 30
ERK DUSPs

RT-PCR
DUSPs GnRH

30—~60

ERK GnRH

30
DUSPs
ERK

GnRH DUSPs

13

Yamamoto H, Higa-Nakamine S, Noguchi N,
Maeda N, Kondo Y, Toku S, Kukita I &
Sugahara K. Desensitization by
Different Strategies of Epidermal
Growth Factor Receptor and ErbB4. J
Pharmacol Sci 124: 287-293, 2014.

DOI: 10.1254/jphs.13R11CP

Noguchi N, Kondo Y, Maeda N,
Higa-Nakamine S, Toku S, Maruyama J,
Isohama Y, Kukita I, Sugahara K &
Yamamoto H. Phosphorylation of
epidermal growth factor receptor at
serine 1047 by MAP kinase-activated
protein kinase-2 in cultured lung
epithelial cells treated with
flagellin. Arch Biochem Biophys
529:75-85, 2013.

DOI: 10.1016/j-abb.2012.11.006.

44: 57-58, 2013.

http://mol .medicalonline.jp/archive/
search?jo=di5inter&ye=2013&v0=44&1iss
ue=

GnRH ErbB4
. 64(5): 468-469,
2013.
http://medicalfinder.jp/ejournal/242
5101519.html

Higa-Nakamine S, Maeda N, Toku S,
Yamamoto T, Yingyuenyong M, Kawahara M
& Yamamoto H. Selective cleavage of
ErbB4 by G-protein-coupled
gonadotropin-releasing hormone
receptor in cultured hypothalamic
neurons. J Cell Physiol 227: 2492-2501,
2012.

DO1:10.1002/jcp-22988




Higa-Nakamine S, Suzuki T, Uechi T,
Ghakraborty A, Nakajima Y, Nakamura M,
Hirano N, Suzuki T, Kenmochi N. Loss of
ribosomal RNA modification causes
developmental defects in zebrafish.
Nucleic Acids Res 40(1): 391-398, 2012.

DOI: 10.1093/nar/gkr700.

Nishijima S, Kadekawa K, Ashitomi K,
Yamamoto H & Sugaya K. Effect of
chemical stimulation of the medial
frontal lobe on the micturition reflex
in rats. JUrol 187: 116-1120, 2012.

DOI: 10.1016/j-juro.2011.10.128.
Sugaya K, Nishijima S, Kadekawa K,
Ashitomi K & Yamamoto H. Effect of
distigmine combined with propiverine
on bladder activity in rats with spinal
cord injury. Int J Urol 19: 480-483,
2012.
DO1:10.1111/j.1442-2042.2011.02953.x

Taniguchi S, Kimura T, Umeki T, Kimura
Y, Kimura H, Ishii I, Itoh N, Naito Y,
Yamamoto H & Niki 1. Protein
phosphorylation involved in the gene
expression of the hydrogen sulphide
producing enzyme cystathionine y -
lyase in the pancreatic (3 -cell. Mol
Cell Endocrinol 350: 31-38, 2012.

DOI: 10.1016/j.mce.2011.11.016.
Kadekawa K, Nishijima S, Ashitomi K,
Yamamoto H & Sugaya K. Excitatory
effect of propiverine hydrochloride on
urethral activity in rats. Int J Urol
19: 575-582, 2012.
DO1:10.1111/§.1442-2042.2012.02977 .X

Kondo Y, Higa-Nakamine S, Noguchi N,
Maeda N, Toku S, Isohama Y, Sugahara K,
Kukita 1 & Yamamoto H. Induction of
epithelial-mesenchymal transition by
flagellin in cultured lung epithelial
cells. Am J Physiol Lung Cell Mol
Physiol 303: L1057-L1069, 2012.

DOI: 10.1152/ajplung.00096.2012.
Mizutani A, Maeda N, Toku S,
Higa-Nakamine S, Isohama Y, Sunakawa H,
Sugahara K, Yamamoto H. Interaction of
ethyl pyruvate in vitro with NF-k B
subunits, RelA and p50. Eur J Pharmacol
2011;650:151-156.

DOI: 10.1016/j-ejphar.2010.10.020.
Nishijima S, Sugaya K, Kadekawa K,
Ashitomi K, Yamamoto H. Efficacy of
propiverine, an anticholinergic agent,
in young and old rats. Life Sci

2011;89:456-459.
DOI: 10.1016/j.11s.2011.07.013.

17
GnRH
Gg/11 ErbB4
ERK . 36
2013 12 3
. 36
2013 12 3
ErbB MAP
; 86
2013 9 11
GnRH
ERK PYK2
Neuro2013 2013 6 21
MAP ErbB
25
2013 5 19
FGF
25
2013 5 19
G
PKC ERK
; 85 2012
12 16
H3 M
; 85
2012 12 16
ErbB4
GnRH . 65
2012 11 23
48 2012 10
27
GnRH
ERK PYK2 ;
55 2012 10
1
ErbB4
24
2012 5
26
24
2012
5 26
G
ErbB
34



2011

38

84

12 16
GnRH EGF
2011 10 9
GnRH
ErbB4 .
2011 9 22
GnRH EGF
2011 5 22
0
0

http://w3.u-ryukyu.ac. jp/biochemistry/

YAMAMOTO, Hideyuki

NAKAMINE, Sayomi




