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Development of the technique to promote synapse maturation using DREADD system.
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To overcome disorders caused by deficit of synapse maturation, such as autism, we
attempted to promote synapse maturation using DREADD system. For this, we introduced one type of DREADD,
hM3Dg, into layer I1/111 pyramidal neurons in cerebral cortex in mouse brains, followed by administration
of CNO to induce hM3Dqg signal. We found that the synapse maturation was promoted in the hM3Dgq expressing
neurons ﬂudged from_the_morﬁhology of dendritic spines. Furthermore, we found that this signal induced
serine phosphorylation in the cytoplasmic region of Neurexin-1 that was known to be involved in synapse
maturation, due to the activation of PKC.



DREADD(Designer Receptors

Exclusively Activated by Designer Drugs)

Bryan L.
Roth
clozapine-N-oxide (CNO)
DREADD
M3
DREADD hM3Dq
CNO
C PKC
/111
CNO
c-fos hM3Dg
hM3Dq
Neuroligin-1
NMDA

Neuroligin-1

Neuroligin-1

Neurexin
hM3Dq

o
DREADD
M3

clozapine-N-oxidase (CNO)
(hM3Dq)
N HA
Bryan L. Roth
CAG
(pCAGGS)
(pCAGGS-HA-hM3Dq)

EGFP
LED EGFP
/111
(2) CNO DREADD
hM3Dg
5mg/kg CNO
DREADD
90-120

c-fos

EGFP



3) 2% PFA
Neuroligin-1
JFDII
SDS 80
NMDA
NMDA
(4) Neurexin-1
His(x6) Neurexin-1
NMR
cD
(5) DREADD Neurexin-1
N Flag
Neurexin-1b
pCAGGS-HA-hM3Dq
HEK293T CNO
Gg/11 GPCR
C PKC
Phos-Tag
Flag
Neurexin-1
Neurexin
()
Neurexin , Neuroligin

, Calsyntenin
ShRNA

, LAR-PTP

IVARY!

@
(IVARY!
EGFP HA
EGFP
100% HA
(2) CNO EGFP
HA-hM3Dg c-fos
CNO
CNO HA-hM3Dq
©)
Neuroligin-1
NMDA
(4) NMR CD
Neurexin-1
(5) Flag-Neurexin-1b  HA-hM3Dq
HEK293T CNO

hM3Dg



Phos-Tag Flag

Neurexin
Neurexin
Neurexin
hM3Dq PKC
Flag-Neurexin-1b
HEK293T TPA PKC
Neurexin
Neurexin-1b
PKC
Neurexin-1 P1(4,5)P2
©)
Calsyntenin-3 Neurexin
ShRNA
/111
Neurexin
LRRTM
Glypican-4
Neurexin PTPs
9

Ko, J. S., Pramanik, G., Um, J. W_, Shim,
J. S., Lee, D., Kim, K. H., Chung, G. Y.,
Condomitti, G., Kim, H. M., Kim, H., de Wit,
J., Park, K. S., Tabuchi, K. and Ko, J.
PTPsigma functions as a presynaptic

receptor for the glypican-4/LRRTM4

complex and is essential for excitatory
synaptic transmission. Proc Natl Acad Sci
US A. 112(6):1874-1879. 2015.
DO1:10.1073/pnas.1410138112

Isshiki, M., Tanaka, S., Kuriu, T.,
Tabuchi, K., Takumi, T. and Okabe, S.
Enhanced synapse remodelling as a common
phenotype in mouse models of autism. Nat
5(4742). 2014.
DOI:10.1038/ncomms5742

Commun.

Um, J. W., Pramanik, G., Ko, J. S., Song,
M. Y., Lee, D., Kim, H., Park, K. S., Sudhof,
T. C., Tabuchi, K. and Ko, J. Calsyntenins
function as  synaptogenic  adhesion
molecules in concert with neurexins. Cell
Rep. 6(6): 1096-109. 2014.

DO1:10.1016/j -celrep.2014.02.010

. , Nur Farehan Mohamed

Asgar, Gopal Pramanik Neuroligin
Vol .34.No.1:1-4. 2014

Vol .65.No.1: 3-6. 2014

Aoto, J., Martinelli, D. C., Malenka,
R. C., Tabuchi, K. and Sudhof, T. C.
neurexin-3

Presynaptic alternative

splicing trans-synaptically controls
postsynaptic AMPA receptor trafficking.
Cell. 154(1): 75-88. 2013.

DO1:10.1016/j -cell.2013.05.060
ERBB4

Vol .64.No5: 470-471. 2013



Budreck, E. C., Kwon, 0. B., Jung, J.
H., Baudouin, S., Thommen, A., Kim, H. S_,
Fukazawa, Y., Harada, H., Tabuchi, K.,
Shigemoto, R., Scheiffele, P. and Kim, J.

controls
NMDA-type

H.  Neuroligin-1 synaptic

abundance  of glutamate
receptors through extracellular coupling.
Proc Natl Acad Sci US A. 110(2):
725-30. 2013.

DOI:10.1073/pnas.1214718110

Baig, DN., Yanagawa, T., Tabuchi, K.
Analysis of Neuroligin-3 R451C knock-in

mice as models for autistic savant.

Japanese Journal of Biological Psychiatry.

23(4): 281-286. 2012

7
Neuroligin-3

92 , 2015 3
23,
Tabuchi, K. Impairment in Synapse

Maturation as a Cause of Autism.

International Conference on Emerging
Trends in Life Sciences for Sustainable
Development., 2014 10 9 , Forman

Christian College (Lahore, Pakistan)
Neuroligin

55 , 2013 8 10

Nur Farehan Mohamed
Asgar, T. C. S., Synapse
maturation and autism: The role of synapse

adhesion molecules. 90

, 2013 3 27 ,

Neuroligin
34
,2012 10 1 ,

Tabuchi, K. Synapse maturation and

autism: The role o Neuroligins and
Neurexins. The 11th Biennial Meeting of
the Asia Pacific Society for
Neurochemistry, 2012 9 30 ,
Kobe, Japan

Tabuchi, K. Synapse function and
autism: The role of Neuroligins and
Neurexins. 15th Annual Neuroscience
Symposium The Korean Society for Brain and
Neural Science, 2012 9 26 ,

Seoul, Korea

http://ww_shinshu-u.ac.jp/faculty/medi
cine/chair/i-2seiri/ja/research.html

o
TABUCHI, Katsuhiko

20546767



