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Investigation of neural circuits responsible for behavioral abnormalities caused
by Dgcr8 deficiency
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22q11 deletion syndrome is a chromosome disorder. 20-30% of the patients
with this deletion develop schizophrenia. We demonstrated the heterozygous deletion of Dgcr8 caused
developmental abnormalities in the dentate gyrus of the hippocampus and cortical interneruons. To
perform rescue experiments by Dgcr8 overexpression, we newly generated ROSA-CAG-stop-Dgcr8 BAC
transgenic mice, which express Dgcr8 specifically in Cre-expressing cells.

Dgcr8 22gll deletion syndrome schizophrenia Cre BAC hippocampus interneuron dentate gy
rus




22011.2 3000 4000

22911
0.5
22911.2
22011.2 30
22011.2
16
Cre/loxP
22911.2
22011
methamphetamine  NMDA
MK801
22911.2
22011
Comt
Comt 22011

Selective overexpression of Comt in
prefrontal cortex rescues
schizophrenia-like phenotypes in a mouse
model of 22g11 deletion syndrome. Kimoto
S, Muraki K, Toritsuka M, Mugikura S,
Kajiwara K, Kishimoto T, Illingworth E,
Tanigaki K. Transl Psychiatry. 2012 Aug
7;2:e146.

22q11.2

stereology

medial ganglionic eminence(MGE)

Cxcl12 (Sdf1l)/Cxcr4
Cxcl12 (Sdfl)/Cxcr4

22q11.2

Dgcr8
(Deficits in
microRNA-mediated Cxcr4/Cxcl12 signaling
in neurodevelopmental deficits in a 22qll
deletion syndrome mouse model. Toritsuka
M, Kimoto S, Muraki K, Landek-Salgado MA,
Yoshida A, Yamamoto N, Horiuchi Y, Hiyama
H, Tajinda K, Keni N, Illingworth E,
Iwamoto T, Kishimoto T, Sawa A, Tanigaki
K. Proc Natl Acad Sci U S A. 2013 Oct
22;110(43):17552-7.)

miRNA

Dgcr8

(Nat Genet. 2008 40:751-60) Dgcr8

Dgcr8  22gl11.2
Cxcl12 sporadic
Johns Hopkins
Cxcl12 (Sdf1)/Cxcr4d
22q11.2
Serca2
NS,
2012 , 32(41):14132-14144 22q11.2
22q11
Dgcr8 22q11.2
Cre/loxP
Dgcr8
22911



22q11.2
22q11.2

ROSA26 locus
BAC  CAG-promoter- Dgcr8 Cre

Stop codon BAC transgenic
mice BAC transgenic mice
Cre

transgenic mice
Cre

transgenic mice

), DIxX5/6-Cre

, CamKI1-Cre( ),
Parvalbumin-CreER Parvalbumin

, GAD67-Cre transgenic mice

Emx1-Cre (

GABA

Emx1-Cre, DIx5/6-Cre, CamKII-Cre,
Pv-CreER, GAD67-CreER

X
IRES-EGFP

—+—=> N

loxP [loxP
ROSA26 / \

STOP-polyA Dgcr8

Cre/loxP Z ALV -{lREFROBEFERRE
VAT ALIZEKD22q11.2 ETILRIORADHRHERE -

HAXRERTHRE OHERER
ROSA locus
153 kb 15 kb bacterial
artificial chromosome  (BAC) clone
RP23-401D9 BAC transgenic mice
ROSA locus transcript 1
1st exon nucleotide 521

CAG-STOP-polyA-Dgcr8

BAC (ROSA-CAG-STOP-polyA
-Dgcr8) Cre 293
transfection Cre

Dgcr8 western
blotting
BAC: ROSA-CAG-STOP-polyA
-Dgcr8
BAC transgenic mice
germ line
transmission

ROSA-CAG-STOP-polyA-Dgcr8
BAC  transgenic mice Emx1-Cre,
DIx5/6-Cre transgenic mice

Dgcr8

1. Muraki K, Tanigaki K.
Neuronal migration abnormalities and
its possible implications for
schizophrenia.
Front Neurosci. 2015 Mar 10;9:74. doi:
10.3389/fnins.2015.00074. eCollection
2015.

2. YoshimuraY, Shiino A, Muraki K, Fukami
T, Yamada S, Satow T, Fukuda M, Saiki
M, Hojo M, Miyamoto S, Onishi N, Saya
H, Inubushi T, Nozaki K, Tanigaki K.
Arsenic trioxide sensitizes
glioblastoma to a myc inhibitor.
PL0OS One. 2015 Jun 3;10(6):e0128288.

3. [Isobe M, Tanigaki K, Muraki K, Miyata
J, Takemura A, Sugihara G, Takahashi H,
Aso T, Fukuyama H, Hazama M, Murai T.
Polymorphism  within a Neuronal
Activity-Dependent Enhancer of NgR1 Is
Associated with Corpus Callosum
Morphology in Humans.

Mol Neuropsychiatry. 2015
Jul;1(2):105-15.

4. Toritsuka M, Kimoto S, Muraki K,

Kitagawa M, Kishimoto T, Sawa A,
Tanigaki K.
Regulation of striatal dopamine



responsiveness by Notch/RBP-J
signaling.

Transl Psychiatry. 2017 Mar
7;7(3):e1049.

€Y

Muraki Kazue

10725857



