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Effect of rearrangement in the DNA methylation in the developmental brain on the
stress tolerance

Matsuzawa, Daisuke
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It has been suggested that epigenetic alteration such as DNA methylation could be
a mechanistic background on the development of psychiatric diseases. DNA methylation in the brain is
maintained by the intake of methyl donors such as folic acid, choline and methionine form food. In this
study, we tried to demonstrate whether such methyl donors deficit during the developmental period in the
mouse brain (postnatal 3-6wk) could lead to the vulnerability toward the psychiatric diseases. As a
result, methyl donor deficit affected the fear memory consolidation and its extinction, and that effect

was observed even in 12 weeks of age. Alterations of DNA expression in the DNA methyl-transferases, NMDA
receptor, and GABA receptor could be associated with those behavioral changes.

DNA




(PTSD)

10 20
PTSD
( )
(
PTSD , Yamasue et al .,
2003)
DNA
DNA
(Levenson and Sweatt. 2005)
DNA
1
(Macgowan et al.2009)
DNA
(Weaver et al._2004)
DNA

DNA

DNA

DNA

DNA

C57BL/J
3-6

NMDA
DNA

OREH GBI DAFNFF—XZBATH
QA (12:88) FTCOBRRFATH

ER .1 1288 247

> e e
™
e . .

ARE AR
AFIAL S~ BT
= N B W |
t T 1

o

C57BL/J
DNA DNA

(DNNT)
S-

3-6

(FMCD )
12




@

(
)
( )
( )
DNA
®
DNA
(Dnmt) NMDA
GABA
PCR (RT-PCR) Dnmt
DNA
Dnmtl 3a/3b
DNA
NMDA
1
(LTP)
NR1,NR2A/B
GABA
Gabral-3
(€H) (FMCD)
(Food restriction: FR)
(2)FMCD 6
12 Dnmt NMDA
GABA
(3)Dnmt 6 Dnmt3a/b
FMCD DNA
FMCD
12
FR FMCD
DNA
4) 6 FMCD
( A)
( B) 12
3 ( 0)
FMCD
( D)
) ‘$ “~Control : b
20 /_,,/ 1:

Memory test

12

FMCD
( B)
( E)
B
80 -
X 60 -
(b ]
£ 40
, =
S 20 -
o
0
E
80 -

(o))
o
L

Open time (%)
B
o

-

20 -
% Open
FMCD 12
©) NR2B
FMCD FR 6
12 GABA
Gabra2 6 FMCD FR
Gabra3 12 FMCD
)
NDMA  GABA
DNA
1
D.Ishii, D.Matsuzawa, S.Matsuda,
H.Tomizawa, C.Sutoh, E.Shimizu. Methyl

donor-deficient diet during development



can affect fear and anxiety in adulthood
in C57BL/6J mice. PlosOne, 2014,9:e105750.
DOI: 10.1371/journal .pone.0105750.
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