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Exploration of genes responsible to abnormal behavior of adult mouse caused by
malnutrition in fetal life
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Progenies that had been exposed to in utero protein restriction exhibited
alteration of behavioral phenotypes, gene expression patterns, and genomic methylation patterns in
the brain. We generated knockout (KO) mouse differentially expressed or methylated in the brain of
the progenies of protein restricted group that are thought to be involved in developmental
disorders. Behavioral phenotzpes of the KO mice were analyzed comprehensively. In the analyses, the
KO mice exhibited altered behavioral phenotypes relative to wild type such as deficit fear and short

term memories, decrease of pre-pulse inhibition, suppressed social interaction.
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The Database
for Annotation, Visualization and
Integrated Discovery
(DAVID) ( http://david.abcc.ncifcrf.gov/)
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Knockout mouse
project (KOMP) (https://www.komp.org/)

CRISPR

(http://www_brc.riken.jp/lab/jmc/mouse_
clinic/)

®

J. Crawley

Crawley 3

BFEaS1 =/ —IaV(BERER)

wamn| | mmemwcm )
L\
| HEATH ]
v
| =oi-zmisse— |
| MRk | v
{ 2B 21 )
7
BERIG- BREFERLE
(ZREAEREL THEEAER)
4
(
)
Rora Ntrk2 Atxn2 Tgm3
KO
Rora Ntrk2 Tgm3
Rora KO
Ntrk2 KO
Tgm3 KO
( 1) Tgm3 KO
Atxn2 KO
29
1 KO
T8 EIETE
Rora Ntrk2 Tgm3
BEE ELHL ELHL ELAHL
HETH EikiL EikL BT
- EF ELHL BT
FLLRHEEL ERRL PoE] ELAL




10
Hirose M, Hasegawa A, Mochida K,
Matoba S, Hatanaka Y, Inoue K, Goto, T,
Kaneda H, Yamada I, Furuse T, Abe K,
Uenoyama Y, Tsukamura H, Wakana S,
Honda A, Ogura A.
CRISPR/Cas9-mediated genome editing in
wild-derived mice: generation of tamed
wild-derived strains by mutation of the a
(nonagouti) gene. Scientific reports.
7, 42476. (2017). DOIl:
10.1038/srep42476
Furuse T, Miyake K, Kohda T, Kaneda
H, Hirasawa T, Yamada I, Kushida T,
Kashimura M, Kobayashi K, Ishino F
Kubota T, Wakana S. Protein-restricted
diet during pregnancy after insemination

alters behavioral phenotypes of the
progeny. Genes & Nutrition. 12
(2). (2017). DOl:

10.1186/s12263-016-0550-2.

Ohba K, Takeda K, Furuse T, Suzuki T,
Wakana S, Suzuki T, Yamamoto H,
Shibahara S. Microphthalmia-associated
transcription factor ensures the elongation
of axons and dendrites in the mouse frontal
cortex. Genes to Cells. 21(12),
1365-1379. (2016). DOI: 10.1111/gtc.12450.

Yoshizaki K, Furuse T, Kimura R, Tucci
V, Kaneda H, Wakana S, Osumi N.
Paternal Aging Affects Behavior in Pax6
Mutant Mice: A  Gene/Environment
Interaction in Understanding
Neurodevelopmental Disorders. PloS One.

11(11), e0166665 (2016). DOI:
https://doi.org/10.1371/journal.pone.01666
65.

Yoshikawa F, Sato Y, Tohyama K, Akagi
T, Furuse T, Sadakata T, Tanaka M,
Shinoda Y, Hashikawa T, Itohara S, Sano Y,
Ghandour MS, Wakana S, Furuichi T.
Mammalian-Specific Central Myelin
Protein Opalin Is Redundant for Normal
Myelination: Structural and Behavioral
Assessments. PloS One. 11(11),
e0166732. (20186). DOl:
10.1371/journal.pone.0166732.

LiuY, Maekawa T, Yoshida K, Furuse T,
Kaneda H, Wakana S, Ishii S. ATF7
ablation prevents diet-induced obesity and
insulin  resistance. Biochemical and
Biophysical Research Communications.

478(2), 696-702 (2016). DOI:
10.1016/j.bbrc.2016.08.009.

Irie M, Yoshikawa M, Ono R, Iwafune H,
Furuse T, Yamada I, Wakana S, Yamashita
Y, Abe T, Ishino F, Kaneko-Ishino T.
Cognitive Function Related to the
Sirh11/Zcchcl6 Gene Acquired from an
LTR Retrotransposon in Eutherians. PLoS
Genetics. 11(9), el1005521.
(2015). DOl:
https://doi.org/10.1371/journal.pgen.10055
21.

Naruse M, Ono R, Irie M, Nakamura K,
Furuse T, Hino T, Oda K, Kashimura M,
Yamada I, Wakana S, Yokoyama M, Ishino
F, Kaneko-Ishino T. Sirh7/Ldocl knockout
mice exhibit placental P4 overproduction
and delayed parturition. Development.

141(24), 4763-4771. (2014). DOI:
10.1242/dev.114520.

in Press

DOHaD
24(3), 335-339 (2014).
http://www.kahyo.com/item/SE201403-243.

13
5 DOHaD
2016 7 23-24
One carbon
metabol ism
39
2016 7 20-22
DOHaD
5
63
2016
5 18-20
2016 5 12

Furuse T, Kohda T, Miyake K, Hirasawa T,
Kushida T, Yamada I, Kashimura M, Kaneda
H, Kobayashi K, Ishino F, Kubota T, Wakana
S.* Maternal malnutrition alters gene
expression, genomic methylation and



behavioral phenotypes of progeny” 29th
International Mammal ian Genome Conference,
Yokohama Port Opening Memorial Hall,
Yokohama, Japan, November 8-11, 2015.

4 DOHaD 2015

DOHaD
38
2005 7 28 -7 31

29 2015 7 3 7
4
DOHaD
4
62 2015 5 18
-5 20
DOHaD
2
2014

2014 12 11 -12 13

DOHaD

3 DOHaD
2014 7 25-7 26

28
2014 6 27 -6 28

DOHaD 3

61 2014

http://ja.brc.riken.jp/lab/jmc/

€Y
TAMIO FURUSE

60392106



