Py =TIy TTE

2023F9H 19




SCIENCE ADVANCES | RESEARCH ARTICLE

NEUROPHYSIOLOGY

Distorted neurocomputation by a small number of
extra-large spines in psychiatric disorders

Kisho Obi-Nagata'?, Norimitsu Suzuki', Ryuhei Miyake', Matthew L. MacDonald?,
Kenneth N. Fish?, Katsuya Ozawa’, Kenichiro Nagahama®?, Tsukasa Okimura®, Shoji Tanaka’,
Masanobu Kano®, Yugo Fukazawa®, Robert A. Sweet®, Akiko Hayashi-Takagi'**

EXR/\A VICED< REKBEDREEBOHRH
MBI S T AR TR DRIE -



# (BAK) B+, M.D,Ph.D.
ZEEEMERENR T —L F—LU—F—
akiko.hayashi-takagi [at] riken.jp




Introduction

%JL =

L TWBABEEDNEETHAICEN DT, EDL D REN

AN
i A

7N

SAECASDDIRREAIE (IC 1> F 7 R DEEBEZ L AV %

roh (F720%H Rae. FEEE0ZE) 13k



Dendritic
spine
number

Synapse
formation

ASD

Emergence of symptoms
SZ

Spine
maintenance

LY 7

h i
Synapse
elimination

Childhood Adolescence Adulthood

oy

AD

ASD

Normal

SZ
AD

Birth

T

Penzes, et al. 2011



Axon

Presynaptic
bouton

Neurexin1
Neuroligin-3/4

Changes in
spine dynamics |  Early childhood
and stability

Increased spine density
and short-range connectivity

() Genetic association with autism @) Genetic association
© |Interacting protein with comorbid disorders

Figure 2 Model of molecular mechanisms of spine pathology in ASD.
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Figure 3 Model of molecular mechanisms contributing to spine dysfunction
in schizophrenia. Molecules genetically or neuropathologically implicated in
schizophrenia interact with regulators of spine plasticity and maintenance.
Their disruption may lead to exaggerated spine loss and loss of connectivity
with axons (blue lines) in late adolescence or early adulthood.
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