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Studies on molecular mechanisms underlying abnormal neurogenesis in a mouse
model of Down syndrome
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Down syndrome, caused by triplication for human chromosome 21, is associated
with abnormalities in brain development such as reduced production of neurons. Previous studies
suggest that neuronal differentiation of progenitors in Down syndrome brains is deregulated,
however, very little is known about the molecular mechanisms underlying that deregulation. In this
study, we focused on intermediate progenitor cells, a type of neurogenic transient amplifying cells,
and found that overexpression of a gene located in human chromosome 21 results in abnormal
differentiation of intermediate progenitor cells.



o

21

21 800 1

21 3

80%

Kurabayashi and Sanada, Genes Dev. 2013

—

20
(MGE)

MGE
21



Cre Thr2-

Cre Cre
Cre
Q)
in vivo
(1)
in vitro exo vivo
(in vitro/exo vivo )
RNA-seq 21
(2)MGE
MGE Parvalbumin (PV)
somatostatin (SST)
MGE Cre
Nkx2.1-Cre
Cre
MGE
MGE MGE
RNA-seq
21 MGE

MGE

TsiCje

in vitro

TsiCje



21 TsiCje

Nkx2.1
CreER (Nkx2.1-CreER) Cre
TsiCje
TsiCje
MGE
parvalubumin, PV somatostatin, SOM
TsiCje PV SOM
TsiCje

PV SOM



3 3 3 1

Andre Steinecke, Nobuhiro Kurabayashi, Yasufumi Hayano, Yugo Ishino, and Hiroki Taniguchi 28

In vivo single cell genotyping of mouse cortical neurons transfected with CRISPR/Cas9. 2019

Cell Reports 325-331
DOI

10.1016/j -celrep.2019.06.038.

Kurabayashi N, Nguyen MD, Sanada K 138

Triple play of DYRK1A Kkinase in cortical progenitor cells of Trisomy 21. 2019

Neurosci Res. 19-25
DOI

10.1016/j -neures.2018.09.007

Kurabayashi N, Tanaka A, Nguyen MD, Sanada K 145

The LPA-LPA4 axis is required for establishment of bipolar morphology and radial migration of 2018

newborn cortical neurons.

Development

pii: dev162529

DOl
10.1242/dev.162529

Kurabayashi N, Tanaka A, Takao K, Sanada K

Analysis of the mechanism underlying neurodevelopmental anomaly in the neocortex of a Down syndrome mouse model

Toyama Forum for Academic Summit on“ Dynamic Brain”

2019




60

2020
-LPA4
2018
2018
2018
2018
LPA4
41

2018




43

2020




