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Involvment of ubiquitin-proteasome system in the pathophsiology of depression
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Here, | clarified involvement of the ubiquitin-proteasome system in the
depression by the crosstalk between basic and clinical researches. In the basic research, different
expression changes of serotonin transporter and melanoma antigen gene-D1 (MAGE-D1) is observed between
social defeat stress and isolation stress during childhood. The behavioral changes by stress
responsiveness in the MAGE-D1 knockout mouse were also different between these stresses.
Ubiquitin-related genes were changed by isolation stress during childhood. In the clinical research, the
ubiquitinated serotonin transporter levels in the platelet was decreased in the patient with the physical
disease associated with depression.

MAGE-D1



2009
3
2
4 1/3
1
C57BL/6J MAGE-D1

Melanoma antigen gene-D1

The Principles of
Laboratory  Animal Care (National
Institutes of Health Publication 85-23,
revised 1996)
2
C57BL6
ICR

25c¢cm
25% 30 cm

2
29 cm  40x 40 cm
10 24
2
10
20cm 25c¢m
8 cm closed arm
open arm
50 cm
5 10
open
arm
(45 x 26 x
40 cm)
2
4
10 %
PVDF
Detector Block Kit 3 % BSA
PVDF
ChemiDoc XRS
RT-PCR
Total RNA
cDNA
RT-PCR
Ct
DNA
Total RNA
CcDNA
DNA



0.2M
pH
6
12
SERT
VAS
HAM-D
7
+
Bonferroni
Student
t
5%
1
MAGE-D1
MAGE-D1 GABA
1
MAGE-D1

MAGE-D1

SNRI

2
Weltch

HERBALRFL R fRBEEHE AL R

HEETE ETF BT

ARITH el EiehiL
BREH 2[4 #mn
- E AL - BT
-EEE - 5
IR A ST

*MAGE-D1

mMRNA BT #hn
R cd = | =i

Foo RR—4—

mRNA BT #hn
E2A0) #n -

AEFFUE ET -
-EREMEET L EOMZUMEEET GABAMEEIE T

1. AL RAARIZEDS3DBETIL B O /EELEFTE

MAGE-D1
MAGE-D1

MAGE-D1

DNA
2

ubiquitin-conjugating enzyme E2M

SERT
SERT

SERT

SERT



11

Toriumi K, Oki M, Muto E, Tanaka J, Mouri
A, Mamiya T, Kim HC, Nabeshima T.
Prenatal phencyclidine treatment induces
behavioral deficits through impairment of
GABAergic interneurons in the prefrontal
cortex. Psychopharmacology (Berl). 2016,
233: 2373-81. ( )

Mouri A, lkeda M, Koseki T, Iwata N,
Nabeshima T. The ubiquitination of
serotonin  transporter  in  lymphaoblasts
derived from fluvoxamine-resistant
depression patients. Neurosci Lett. 2016,
617: 22-6. ( )

Hosono T, Mouri A, Nishitsuji K, Jung CG,
Kontani M, Tokuda H, Kawashima H,
Shibata H, Suzuki T, Nabehsima T,
Michikawa M. Arachidonic or
Docosahexaenoic  Acid Diet  Prevents
Memory Impairment in Tg2576 Mice. J
Alzheimers Dis. 2015, 48: 149-62. ( )
Toriumi K, Mamiya T, Song Z, Honjo T,
Watanabe H, Tanaka J, Kondo M, Mouri A,
Kim HC, Nitta A, Fukushima T, Nabeshima
T. Deletion of SHATI/NATS8L decreases the
N-acetylaspartate content in the brain and
induces behavioral deficits, which can be

ameliorated by administering
N-acetylaspartate. Eur  Neuropsycho-
pharmacol. 2015, 25: 2108-17. ( )

Aoyama Y, Toriumi K, Mouri A, Hattori T,
Ueda E, Shimato A, Sakakibara N, Soh Y,
Mamiya T, Nagai T, Kim HC, Hiramatsu M,
Nabeshima T, Yamada K. Prenatal Nicotine
Exposure Impairs the Proliferation of
Neuronal Progenitors, Leading to Fewer
Glutamatergic Neurons in the Medial
Prefrontal Cortex. Neuropsycho-
pharmacology. 2016, 41:578-89. ( )
Shintani N, Onaka Y, Hashimoto R,
Takamura H, Nagata T, Umeda-Yano S,
Mouri A, Mamiya T, Haba R, Matsuzaki S,
Katayama T, Yamamori H, Nakazawa T,
Nagayasu K, Ago Y, Yagasaki Y, Nabeshima
T, Takeda M, Hashimoto H. Behaviord
characterization of mice overexpressing
human dysbindin-1. Mol Brain. 2014, 7:74.
( )

Hida H, Mouri A, Mori K, Matsumoto Y,
Seki T, Taniguchi M, Yamada K, Iwamoto K,
Ozaki N, Nabeshima T, Noda Y.
Blonanserin  ameliorates  phencyclidine-
induced visual-recognition memory deficits:
the complex mechanism of blonanserin
action involving D s -5-HT : A and D.
-NMDA  receptors in  the mPFC.
Neuropsychopharmacol ogy. 2015,
40:601-13. ( )

Mouri A, Hoshino Y, Narusawa S, Ikegami
K, Mizoguchi H, Murata Y, Yoshimura T,

10.

11

Nabeshima T. Thyrotoropin  receptor
knockout changes monoaminergic neuronal
system and produces
methylphenidate-sensitive emotiona and
cognitive dysfunction.  Psychoneuro-
endocrinology. 2014,48:147-61. ( )
Wang C, Koide T, Kimura H, Kunimoto S,
Yoshimi A, Nakamura Y, Kushima |, Banno
M, Kawano N, Takasaki Y, Xing J, Noda Y,
Mouri A, Aleksic B, Ikeda M, Okada T,
lidaka T, Inada T, Iwata N, Ozaki N. Novel
rare variants in F-box protein 45 (FBX0O45)
in schizophrenia. Schizophr Res. 2014,
157:149-56. ( )
Aoyama 'Y, Mouri A, Toriumi K, Koseki T,
Narusawa S, lkawa N, Mamiya T, Nagai T,
Yamada K, Nabeshima T. Clozapine
ameliorates epigenetic and behavioral
abnormalities induced by phencyclidine
through activation of dopamine D1 receptor.
Int J Neuropsychopharmacol. 2014,
17:723-37. ( )
Toriumi K, Kondo M, Nagai T, Hashimoto
R, Ohi K, Song Z, Tanaka J, Mouri A,
Koseki T, Yamamori H, Furukawa-Hibi Y,
Mamiya T, Fukushima T, Takeda M, Nitta A,
Yamada K, Nabeshima T. Deletion of
SHATI/NAT8L increases dopamine D1
receptor on the cell surface in the nucleus
accumbens, accelerating methamphetamine
dependence. Int J Neuropsychopharmacol.
2014, 17:443-53. ( )

30

89
2016 3 9

27

50
37
27
2015 10
12

NMDA 45
37

2015 9 24



2015
2015 8
29
5.
61
2015 7
4
6
GLAST
61
2015 7 4
7
H4
61
2015 7 4
8.
GS03
135
2015
3 27
9,
135
2015 3
28
10.
135
2015
3 28
11.

12.

13.

14.

15.

16.

17.

18.

19.

11

88

2015 3 18

2015

88

E2
2015 3 18
13
3 18
o 7nAChR
2014
24
21

2015 3 18
88
GLAST
88
18
88
2015
24
44

2014 1 21

24

11 22

2014



MAGE-D1

=
2015
20.
24
a4
21
21.
24
a4
11 21
22.
5
23.
24,
25.
6

88

E.

2014 1

2014

24

n 21

36

2014 9 29

2014 8 30

2014 8 30

26.

D1-PKA 110

2014 6 27

27. Toshitaka Nabeshima, Akihiro Mouri,
Misato Yokoyama, Naoko Kawano, Akira
Yoshimi, Masashi Ikeda, Takayoshi Mamiya,
Kiyofumi Yamada, Nakao Iwata, Norio
Ozaki, Yukihiro Noda Serotonin transporter
ubiquitynation is a potential biomarker for
major depressive disorder. 29th CINP World
Congress of Neuropsychopharmacol ogy

Vancouver Convention Centre
Vancouver, Canada 2014 6 24

28. Hirotake Hida, Yurie Matsumoto, Akihiro
Mouri, Takeshi Seki, Kentaro Mori,
Kiyofumi Yamada, Norio Ozaki, Toshitaka
Nabeshima, Yukihiro Noda Blonanserin
ameliorates phencyclidine-induced
impairment of visual recognition memory
(1): Involvement of dopamine-D3 receptors.
29th  CINP  World Congress  of
Neuropsychopharmacol ogy Vancouver
Convention Centre  Vancouver, Canada
2014 6 24

29.

BlOtech 2014 13

2014 5 14
1

2015 47 35 38
1

Method for determining depression, kit for
analyzing serotonin transporter, and kit for
analyzing ubiquitinated serotonin transporter in
blood

WO 2013/012038 A1
2015 02 28

o
MOURI, Akihiro

20597851



