(®)
2013 2016

The role of synaptic vesicle protein 2A (SV2A) in the pathophysiology and
treatment of Autism spectrum disorders
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Autism spectrum disorders (ASDs) might reflect an increase in the ratio
between excitation and inhibition leading to hyper-excitability of neuronal circuits. Synaptic
Vesicle Protein 2A (SV2A) is involved in presynaptic neurotransmitter release. In this project, we
clarified that 1) single nucleotide polymorphism of SV2A was associated with low harm avoidance and
high novelty seeking in the Temperament and Character Inventory test, 2) Inhibition of SV2A by high
dose of levetiracetam induced anxiety in mice. Thus, SV2A might contribute to the psychological
function. Furthermore, low dose of levetiracetam attenuated impairments of sociality and object
recognition memory in the animal model of ASDs. These findings suggest that levetiracetam might
improve behavioral disturbances of ASDs.

SV2A



autism spectrum
disorders:ASD

30%
50%

ASD

- Synaptic
Vesicle Protein 2A  SV2A
SV2A
SV2A
ASD
ASD
1
ICR

Principles of Laboratory
Animal Care (Nationa Institutes of Health
Publication 85-23 1985)

ASD 10
ICR
30

50cm x 50cm
50cm
4x4
center zone
100 cm 100w
5 starting
latency No. of grooming
No. of rearing No.
of urination No. of defecation
Center zone
Ambulation
20cm 25
cm 8cm closed arm
open arm
50 cm
5 10
open
am
25cm
25%30 cm
5 10
15cm 20cm
22 13cm
1
10
2
29 cm 40x40 cm
10 24
2
10

(45 x 26 x 40 cm)



10 %
PVDF
5%

PVDF
CCD

77
DNeasy Blood & Tissue Kit
DNA
Mattheisen
Reference SNP ID number rs15931
rs4926386 rs11205277 SV2A
Direct
PCR

QIAGEN

15626785

Sequencing

Bonferroni 2
Studen t
5%

SV2A
77 SV2A
rs15931
rs626785 17
rs4926386 rs11205277 77
rs15931 17
rs626785
0.045

C-
G-
A/A AG 1
154926386
0.338

A/A

16
A-
35 A/C
rs11205277
0.253
G/G

C/C
32 10

G-
A/A 43 A/G 29
rs4926386 rs11205277
60 30 30
Temperament and Character Inventory

TCIL: Beck Depression

Inventory BDI:

SV2A
1s4926386
Fig. 1 1s4926386
BDI
rs11205277 TCI
BDI
Fig. 2 1s4926386
SV2A
BDI
EEmE BEEm
151 161 %
T
12r * I
12r
wor g
o o,
o O 8
v
Dl
3 a
0
c/C  A/C+A/A C/C  A/C+A/A
Fig.1 SV2A (rs4926386)
60 30
30 Temperament and Character
Inventory TCI: rs4926386
A- 2
p 0.05vs Ci/C
EE R HEER
151 161
I
12r L 12F
Lor <
o Sat
< wn
Al
ak
3
0 0
A/A  G/A+G/G A/A  G/A+G/G
Fig.2 SV2A (rs11205277)
60 30
30 TCI
rs11205277 G-
2
2
SV2A
SV2A



Social interaction test
70 - #Hit
5 60
850
o
open arm L
P Fig 3 % 40 *k
1g. S |
@
$20 |
=
— 10
0 N
Saline Saline Levetiracetam Levetiracetam
PBS Valproate PBS
Fig.4 ASD
10 ICR
ASD
Closed arm ASD
e =] 30 **p
£ 0.01 vs PBS/ ##p< 0.01
© /
5| || | |
o
q J 4 ASD
SaIne Levetiracetam Levetiracetam ASD
(50 mg/kg) (100 mg/kg)
(A) Time in Open arm (B) Time in Closed arm
100
s
SV2A
NMDA
saline Levetiracetam(mg/kg) Saline Levet\'racetam(mg/kg) NRZB
ERK
Fig.3 ERK
ICR 30 Fig.5
**p 0.01, *p
0.05vs #p< 0.05
50mg/kg
3 ASD PERKAERK
#Hi
300 *
c
2
5
>~
o 200 -
ASD <3
o oo
é:? ke
2100 -
2
o
o
0
. Saline Saline Levetiracetam Levetiracetam
Flg' 4 PBS Valproate PBS
PBS PERK | s omm— »
ERK | cmm— -3‘
Fig.5 ASD
ASD
30
ASD *p 0.05vs PBS/ #i#p<
0.01 /



SV2A o5
2015 11 23
ASD
2
2015 2005 7 4
° 25
Synaptic Vesicle Protein 2A 2015 7 4
21 ,205-208,2016.
’ ’ ’ 25
2005 7 4
2: 7-13,
2014.
300mg 97 - 104 2014.
134
2014 3 30
10
4
° 134
26 2014 3 30
2016 9 18
1 2016 1 134
8 28 . 2014 3 30
— @
MORIYA, Yuka
00512295
136 2016 3 @
# HASEGAWA, Yoichi
90535098
NABESHIMA, Toshitaka




70076751
MOURI, Akihiro
20597851
SAITO, Kuniaki

80262765



