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AOP475 “Binding of chemicals to ionotropic glutamate receptors leads to
impairment of learning and memory via loss of drebrin from dendritic spines of neurons”

proposed by Yuko Sekino, Shihori Tanabe and Tomoaki Shirao

Overactivation of NMDAR induced “loss of drebrin” is directly related to “synaptic dysfunction” which leads to
the impairment of learning and memory
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KE2078:How it is Measured or detected
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How It Is Measured or Detected @

Loss of drebrin from dendritic spines can be detected by immunocytochemistry, ELISA or or Western blotting in
cultured human and rodent neurons and brain tissues (Counts et al.,, 2006; Ishizuka et al., 2014).

The twenty-one-day primary cultured neurons were prepared using frozen stock of dissociated hippocampal
neurons (Koganezawa et al, 2023; Hanamura et al 2019). In brief, cells were cultured in multi well microplates with
defined medium. Using cryopreservednhippocampal neurons reduces animal use.

For enzyme-linked immunoassay, after the incubation of chemicals the extracts of neurons were quantified using
ELISA kit for drebrin (ALzMEd, Inc.),

For immunocytochemistry, the cultured neurons were incubated with chemicals for 1 hour. After fixation, cultured
neurons were immunostained with anti-drebrin and anti-MAP2 antibodies. The cluster density of drebrin along the
dendrites was automatically quantified using high content analysis instruments (Hanamura et al, 2019, Mitsuoka et
al, 2019).



Loss of drebrin (KE3) ®O&t:8li%

flAR SRk Synaptox Drebrin Cluster (DC) iX | unocytochemistryof drebrin
A BALShESUNRRRRESERAEEROSE:

100 puM glutamate for 10 min

FEMEEM- RS UATFMY HEEL Ml S ERORMRL 2 g L .
EHHS5InhaLERBEE(LRTIE %8~ 10HO/KE) ET, U@gf ;f ;Eiff ”JL é;}n/r:g?b\ft
BB — ORI P— g 20 Tk ERRTS
T e TR TR 5. . 1B y -
= : € € — ] SotEFED
: il e e A% DB M
SR ()
~ SRS (SEmang
= EmEEEoRE "
NADATRT IR € by =) € MiEEE Drebrin clusters
(drebrin, MAP2, DAPI) d=x? [0}
B {55 B iR B, . " RELBEDER -
i MR I — 2B RitE —
‘ . Spm_ S tE LS.
. i
»| P ¢ > g -~ — « i
B. SBMEBEREZDRL I IS RE4—H O BBAIEE
. . Q
2 | P < | 3 s
= 030 =
E l
=]
=
Quad T T
Condrod 1] Loo

Glutamate conc. [aM)]

TVEIVEBEREICLBFLTVVIF7R42—

cQllzkdmestIL/N & HOBELFHL (LT VilE) .

RI7AF— B



KE3 (Event 2078) =2 KE4 (Event 2242) Relationship 3298
Loss of drebrin leads to Dendritic spine abnormality

Key Event Relationship Description

Drebrin interacts with actin filaments to stabilize and reorganize the actin cytoskeleton within dendritic spines, and
plays important roles in regulating spine morphology and synaptic plasticity. Loss of drebrin results in a reduction of
mature mushroom-shaped spines and an increase in thin or immature filopodia-like spines.

Loss of drebrin Dendritic spine abnormality

Immunocytochemistry of drebrin Phalloidin staining
C"t| - 100 uM glutamate for 10 min Control 100 pM glutamate for 10 min
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KE4 (Event 2242) - KES5 (Event 1944) Relation 3301
Dendritic spine abnormality leads to synaptic dysfunction

Dendritic Anomalies in Disorders
Associated With Mental Retardation
Cerebral Cortex 2000:10981-99
schizophrenia, AD, autism spectrum
disorder, and Down syndrome, are
associated with abnormalities in the
number, morphology, and plasticity of
dendritic spines and synapses.

R Dvann i s 3 i S e Dendritic Spine Pathology in Neurodegenerative Diseases.
' i ' e Herms J, Dorostkar MM. Annu Rev Pathol. 2016 May 23;11:221-
50. doi: 10.1146/annurev-pathol-012615-044216. Epub 2016 Feb
22.PMID: 26907528
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