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A role of RPTP in fear memory formation and methamphetamine addiction
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The objective of this study was to determine the signaling pathway in which
PTPRZ, a receptor-type tyrosine phosphates, enhances context fear memory formation, and
methamphetamine-induced place preference. We found that phosphorylation of GIT1 at tyrosine residue 554
was higher in the synaptosomes obtained from Ptprz-deficient mice than in those from wild-type mice. We
also revealed that GIT1 dephosphorylation by PTPRZ was essential for the normal GIT1 function. These new
findings suggest that the regulation of GIT1 by PTPRZ in central synapses leads to undesirable learning
outcomes in the fear memory consolidation (the animal model of post-traumatic stress disorder), and drug
addiction. Unfortunately, we failed to develop a cell permeable pseudosubstrate PTPRZ inhibitor, and
therefore the in vivo effect of pharmacological PTPRZ inhibition could not be examined.



(PTK)
(PTP)
PTP
PDZ

PTP(RPTP)
37 R5
PTPRZ PTPRG

PDZ
PTPRG

PTPRZ

(Brain Res Mol Brain Res. 72, 47-54, 1999)
Ptprz
(

CAl
LTP
(J. Neurosci. 25, 1081-1088,
2005)

(PTSD)
Ptprz

(Neurosci. Letts. 399, 33-38, 2006)

Rho /Rock
p190RhoGAP
1
Ptprz
p190RhoGAP
(Neurosci. Letts. 399, 33-38,
2006) PTPRZ PTP
p190RhoGAP GIT1,
MAGI1,PIST PTPRZ

(J. Biol. Chem. 286, 37137-37146, 2011)

PTPRZ

PTPRZ

PTPRZ
Ptprz
methamphetamine
PTPRZ
PTSD
PTPRZ
PTSD
PTPRZ
PTPRZ (J. Biol. Chem.

286, 37137-37146, 2011)

(1)GITL G ARF
GAP(GTPase activating-protein)
Gitl
(Brain Research, 1317, 218-226,
2010) GIT1

AMPA
(J Neurosci.
23, 1667-1677, 2003) GIT1
PTPRZ
GIT1
Ptprz
PTPRZ
)]
Gitl PTPRZ
Tyrb554 Tyrb554
GIT1
) PTPRZ
(€S)
CS
PTPRZ-B
CS
CS PTPRZ-B
PTPRZ



) PTPRZ
PTPRZ

Glu/Asp-Glu/Asp-Glu/Asp-Xaa-
Ile/Val-Tyr(P)-Xaa (Xaa

)
PTPRZ
©)
) Ptprz
GIT1
GIT1
GIT1 Tyr554
Ptprz
Plos
One. e0119361, 2015
(2) GIT1
PTPRZ
PTPRZ
Tyr554 Tyr554 GIT1
GIT1  Tyr554
Y554F
PTP
HEK293 GIT1
Y554F
Y554F
paxillin Hic-5
(Plos One. 0119361, 2015)
GIT1 paxillin Hic-5
GIT1
FAH 647
770
(Cell
Signal. 19, 1733-1744, 2007)
FAH
Tyrb554
FAH
Tyr554
GIT1
Y554D Y554D
Hic-5
paxillin

Tyr554 GIT1

Paxillin/Hic-5
GIT1

Tyrb554

10

GIT1-Y10F

(J. Biol.

Chem. 286, 37137-37146, 2011) Y10F
554

YIF-Y554

paxllin
(Plos One. 0119361, 2015)
GIT1 FAH

ANK repeat, SHD

ArfGAP,

PIX
GIT1
Tyr554 PIX GIT1
Tyr554
FAH

GIT1 paxillin Hic-5

GIT1 Tyrb54
Boyden chamber, radom
moving, wound healing
(Live cell time-lapse

imaging)
AT7r5
GIT1
(Y554F)
(Y554D)
554
Y9F-Y554
(Plos One. 0119361, 2015)
Tyrb554
FAH
on/off
GIT1
3) CS
PTPRZ-B
GIT1
Tyrb554
PTPRZ-GIT1(Tyr554)
©) ®)
Glu-Asp-Asp-Ala-1le-F,Pmp-Ser-Vval)
invitro PTPRZ



IC, = <10 M

PTPRZ
in vivo

PTPRZ  GIT1

1
Fujikawa, A., Matsumoto, M., Kuboyama,
K., Suzuki, R., and Noda, M. Specific
Dephosphorylation at Tyr-554 of Gitl by
Ptprz Promotes Its Association with
Paxillin and Hic-5. Plos One, DOI:
10.1371/journal .pone. 0119361 (2015)

2
Fujikawa, A., Matsumoto, M., Kuboyama,
K.,  Suzuki, R., and Noda, M.
Phosphorylation of Gitl at Tyrosine 554
negatively regulates association with
Hic-5 and paxillin. 11
2014 11
12 H~14
Fujikawa, A., Matsumoto, M., Kuboyama,
K.,  Suzuki, R., and Noda, M.
Phosphorylation of Gitl at Tyrosine 554
negatively regulates association with
Hic-5 and paxillin.

2014 2
20 H—21
0
o 0
o 0

http://www.nibb.ac. jp

@
(Fujikawa, Akihiro)

50414016




