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Investigation of the molecular basis for social experience-depencent neural
development in prefrotal cortex
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Social experience during early childhood has been suggested to play crucial
roles in brain development and neuronal activity, especially for mental function. To clarify the
molecuar basis underlying social experience-dependent neural plasticity, we compared gene expression

in medial prefronal cortex between isolate-housing mouse (be housed in isolation from postnatal 21
day to 35 day) and group-housing mouse. We found that the expression of activity-regulated genes
that are critical regulators for excitatory and inhibitory balance, and inflammatory-related genes
were temporallﬁ altered in isolate-housing mouse compared to group-housing mouse. The present data
suggest that these molecular changes might contribute to prefrontal dysfunction triggered by social
isolation.



(Makinodan et al. 2012)
Parvalbumin
PV
GABA
Excitatory/Inhibitory balance:

E/1 balance

Sohal et al. 2009 Xue et al. 2014

H.T. Chugani et al. 21
Neuroimage 2001, T.J. Eluvathingalal et al. 35 Isolation
Pediatrics 2006 IS 3
Regular Environment  RE




35
60

IS RE

Yamamuro et al, 2017

mRNA
IS RE
Neuron-glia
IS
PV mRNA
RE IS
Somatostatin SST
MRNA
GAD67  GABAA
PV
60
21
35
1S
PV
PV

60

(lkawa et al, 2017)

DAP12 mRNA

35 60

Neuron-glia

D

2)

3)

7

Regulation of striatal dopamine
Notch/RBP-J

Kimoto S,

responsiveness by
signaling. Toritsuka M,
Muraki K, Kitagawa M, Kishimoto T, Sawa
A, Tanigaki K. Transl Psychiatry. 2017
Mar 7;7(3):e1049.

Microglia-derived neuregulin
expression in psychiatric disorders.
Ikawa D, Makinodan M, Iwata K, Ohgidani
M, Kato TA, Yamashita Y, Yamamuro K,
Kimoto S, Toritsuka M, Yamauchi T,
Fukami SI, Yoshino H, Okumura K, Tanaka
T, Wanaka A, Owada Y, Tsujii M,
Sugiyama T, Tsuchiya K, Mori N,
Hashimoto R, Matsuzaki H, Kanba S,
Kishimoto T. Brain Behav Immun. 2017
Mar;61:375-385.
isolation

Social impairs

remyelination in mice through

modulation of IL-6. Makinodan M, lkawa



D, Miyamoto Y, Yamauchi J, Yamamuro K,
Yamashita Y, Toritsuka M, Kimoto S,
Okumura K, Yamauchi T, Fukami SI,
Yoshino H, Wanaka A, Kishimoto T. FASEB
J. 2016 Dec;30(12):4267-4274.

4) Reciprocal Alterations in Regulator of
G Protein Signaling 4 and microRNA16 in
Schizophrenia. Kimoto S, Glausier JR,
Fish KN, Volk DW, Bazmi HH, Arion D,
Datta D, Lewis DA. Schizophr Bull. 2016
Mar;42(2):396-405.

5) Altered

Markers of Cortical

y -Aminobutyric Acid Neuronal
Activity in Schizophrenia: Role of the
NARP Gene. Kimoto S, Zaki MM, Bazmi HH,
Lewis DA. JAMA Psychiatry. 2015
Aug;72(8):747-56.

6) -

s 118
6  Page451-459(2016.06)

7

27(2): 95-95, 2016.

4

1) Reciprocal Alterations in Regulator of
G Protein Signaling 4 and microRNA16 in
Schizophrenia.
REGIONAL LATIN AMERICAN CONGRESS OF THE
WORLD FEDERATION OF SOCIETIES OF
BIOLOGICAL PSYCHIATRY.

2016
2) Altered markers of cortical GABA

Sohei Kimoto

neuronal activity in schizophrenia:
role of NARP.
The 14th Meeting of Asian Pacific

Sohei Kimoto

Society for Neurochemistry.

(2016)
3) GABA
NARP
, David A. Lewis.
37 2015

4) Alterations in Regulator of G-protein
Signaling 4 (RGS4) in schizophrenia.
S. Kimoto, JR. Glausier, KN. Fish

et al.

Neuroscience 2015

@
SOHEI Kimoto

00405391



