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We identified a mouse strain with a naturally occurring mutation and an ataxic
phenotype that presents with severe leg cramps. To investigate the phenotypes of these mutant mice, we
screened several phenotype-modulating drugs and found that memantine 510 mg/kg) disrupted the sense of
balance in the mutants. Moreover, the mutant mice showed an attenuated optokinetic response (OKR) and
impaired OKR learning, which was also observed in wild-type mice treated with memantine. Microsatellite
analyses indicated that the Grid2 gene-deletion is responsible for these phenotypes. Patch-clamp analysis
showed a relatively small change in NMDA-dependent current in cultured granule cells from Grid2
gene-deleted mice, suggesting that GRID2 is important for correct NMDA receptor function.In addition,
Grid2 mutant mice expressed abnormal BDNF protein, suggesting tat Grid2 mutant mice is helpful to analyze
NMDA-R related memory.

Grid2 BDNF



65
10 5 250
2025 300
TS3
D2 Grid2
CaMK1
BDNF
SIK2-KO
BDNF
TS3 BDNF
TS3
NMDA
NMDA Caz+
1 TS3
D2 Grid2
TS3 NMDA
GABA
BDNF
1 NMDA
TS3 BDNF
Grid2

BDNF

TS3
BDNF
Grid2/BDNF

Grid2
5 b PCR

NMDA

NMDA

BDNF
NMDA
BDNF
Nano-Luc -BDNF
pro-BDNF
Nano-Luc -

Grid2 BDNF

TS3

Grid2

Grid2-mRNA RT-PCR



20 2n TS—8a_
—oxotsH——+——f{s|{ /| xo-
4k 109K

35k

Int.2i Int.2h Ex.3 Ex.8 Int.8a
WT Mut WT Mut WT Mut WT Mut WT Mut

- -
- a = e
PCR
BDNF
BDNF (16W)

Normal Mut

o

BDNF

TS3

Caspase3

Normal Mut

Memantine
Normal Mut

BDNF

Caspase3

Caspase3

TS3 NMDA-R

BDNF
BDNF Caspase3
BDNF Caspase3
BDNF
TS3 BDNF
Grid2
Nano-Luc BDNF
Grid2 pro-BDNF
Grid2
BDNF
WT
TS3
BDNF
Caspase3
BNDF

Caspase3

TS3 Grid2

TS3



1)

2)

1)

2)

3)

4)

2

Kumagai A, Fujita A, Yokoyama T,
Nonobe Y, Hasaba Y, Sasaki T, Itoh Y,
Koura M, Suzuki O, Adachi S, Ryo H,
Kohara A, Tripathi LP, Sanosaka M,
Fukushima T, Takahashi H, Kitagawa K,
Nagaoka Y, Kawahara H, Mizuguchi K,
Nomura T, Matsuda J, Tabata T,
Takemori H

Altered Actions of Memantine and
NMDA-Induced Currents in a New
Grid2-Deleted Mouse Line.

Genes (2014) 5: 1095-1114.

Sanosaka M, Fujimoto M, Ohkawara T,
Nagatake T, Itoh Y, Kagawa M, Kumagai
A, Fuchino H, KunisawaJ, Naka T,
Takemori H

SIK3 deficiency exacerbates
LPS-induced endotoxin shock
accompanied by increased levels of
proinflammatory molecules in mice.
Immunology (2015) 145: 268-278

9

Kawamura T, Momozane T, Funaki S,
Shintani Y, Inoue M, Minami M,
Sugimura K, Fuchino H,

Kawahara N, Takemori H, Okumura M.
Carnosol and Derivatives have Potential as
Novel OrganProtective Agents
asc-abstracts.org 62.04 Academic
Surgical Congress (2015) Feb 3 Las Vegas
Alfredi A, Zhang Z, Mao W, Wang Y,
Takemori  H, Lu Z, Bast RC,
Vankayal apati H

Highly potent and orally available SIK2
inhibitors block growth of human ovarian
cancer cells in culture and xenografts.
Canser Res (2014) 74(19 Suppl): Abstract
nr 749

AACR 2014 April 5 San Diego

GRID2
51

2004 4 11

CRTC1-PGC-1a

51
2014
5)

4 1

GRID2

87

6)

2014 10

LKB1

AMPK  SIK3

87

D

2)

o

2014 10

2014-234698
26 11 23

2014-130876
26 6 24

TAKEMORI Hiroshi

90273672

18

18



