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Differential roles of endocytic pathways in cortical development
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During cerebral cortical development, immature neurons show multi-step mode
of migration. It was reported that the neuronal migration is associated with several neurological
disorders, such as lissencephaly and dyslexia. While we and others have revealed that cytoskeletal
regulation plays important roles in the neuronal migration, our recent study has indicated that
endocytic pathways are also important. In this study, we have analyzed the “ role-allocation” of
various types of endocytosis in the neuronal migration. We show here that clathrin-independent
endocytosis promotes the N-cadherin internalization, which regulates the immature neurite pruning,
an essential step of the multipolar-to-bipolar transition of migrating neurons. The bipolar-shaped
neurons undergo the long-distance migration, which is shown to be controlled by Dynamin- and
Rab5-dependent endocytic pathways. Thus, our findings show that different endocytic machineries
regulate the multi-step neuronal migration.



EMBO J 2003; BBRC 2005; J Neurosci 2005; Nature Cell Biol 2006; Dev Neurosci 2008

¢y

@

2003; Nature Cell Biol 2006

Neuron 2010

multipolar-to-bipolar transition

EMBO J

J Biol Chem 2010

(©) p27
Nature Cell Biol 2006 p27
@
In vivo
Ex vivo
Ex vivo
@
In vivo 14
® 15
p27 /
(1) Dynamin
vivo Dynamin
Neuron 2010
ex vivo
14 GFP 16
Dynamin Dynasore

Dynasore

Dynamin

In



Dynamin

7], Front Cell Neurosci 2015 [

@

Histopathol 2018[

Rab5
Rab5
Rab5
Dynamin Rah5
Development 2014 [
6], Brain Sci 2017 [ 5]
Caveolin-1
Caveolin-1
L1 Caveolin-1
N- L1
iScience 2018[ ], Histol

el —
TS

ﬁﬂ%ﬁ@ﬁiﬁT

—0

OdE€—ir3a B

U5 AT
I RYA b= R(?)

Rab5
ZAM
FRBEEOER [Development 2014]
iﬁﬁziﬂm [Front Cell Neurosci 2015]
(Neuron 2010)
N-cadherin, L1, -
Neuron 2010, Development p27(kip1) N-cadherin®
HREAADERY AH
2014[ - - ] [Front Cell Dev Biol 2019] 5521 vIkkER
iScience 2018[ 1 [iScience 2019] IRYA =R
(Nature Cell Biol 2006)
- - Caveolin-1
imn vivo
[iScience 2018]
(©) p27
p27
p27 /
p27
p27 Rab7
LAMTOR1
p27
p27
p27
Front Cell Dev Biol 2019[ ]

1: Kawauchi T, Nabeshima YI. Growth Arrest Triggers Extra-Cell Cycle Regulatory

Function in Neurons: Possible Involvement of p27(kipl) in Membrane Trafficking as

Well as Cytoskeletal Regulation. Front Cell Dev Biol. 2019 Apr 26;7:64.

doi:10.3389/fcell.2019.00064.

2: Shikanai M, Nishimura YV, Sakurai M, Nabeshima YI, Yuzaki M, Kawauchi T.Caveolin-1

Promotes Early Neuronal Maturation via Caveolae-Independent Trafficking of N-Cadherin

and L1. iScience. 2018 Sep 28;7:53-67.
doi:10.1016/j.isci.2018.08.014.




3: Shikanai M, Yuzaki M, Kawauchi T. Rab family small GTPases-mediated regulation of
intracellular logistics in neural development. Histol Histopathol. 2018
Aug;33(8):765-771.

doi: 10.14670/HH-11-956.

4: Kawauchi T. Tubulin isotype specificity in neuronal migration: Tuba8 can"t fill in
for Tubala. J Cell Biol. 2017 Aug 7;216(8):2247-2249.

doi:10.1083/jch.201705172.

5: Nishimura YV, Nabeshima YI, Kawauchi T. Morphological and Molecular Basis of
Cytoplasmic Dilation and Swelling in Cortical Migrating Neurons. Brain Sci. 2017 Jul
19;7(7). pii: E87.

doi: 10.3390/brainsci7070087.

6: Kawauchi T. Cellullar insights into cerebral cortical development: focusing on the
locomotion mode of neuronal migration. Front Cell Neurosci. 2015 Oct 7;9:394.

doi: 10.3389/fncel.2015.00394.

7: Nishimura YV, Shikanai M, Hoshino M, Ohshima T, Nabeshima Y, Mizutani K,Nagata K,
Nakajima K, Kawauchi T. Cdk5 and its substrates, Dcx and p27kipl,regulate cytoplasmic
dilation formation and nuclear elongation in migrating neurons. Development. 2014
Sep;141(18):3540-50.

doi: 10.1242/dev.111294.

“ Caveolin-1 K
2018 11  26-27
“ - =" 1
2018 1 26-27
4 2018 1 6-7

Takeshi Kawauchi, Mima Shikanai, Yoshiaki V. Nishimura, Miwa Sakurai, Mitsunori Fukuda,

Yo-ichi Nabeshima, Michisuke Yuzaki. “ Clathrin-independent endocytosis regulates

neuronal maturation and migration” ISDN 2018, Nara, Japan. May 22-25, 2018.

“ " 2017 6
29
SRR RIY il 69 2017 6
13-15
“ ” 2016 12 6
“ K 89
/ 2016 9 25-27
o “
K 63 2016



“ Rabb K 3
2016 1 9-11

Takeshi Kawauchi “ Molecular and cellular mechanisms for cortical neuronal migration”

The 7" Research Conference of Developmental Neurobiologists in South Korea, Chuncheon,
Korea. December 18-19, 2015.

2015 9 15
Takeshi Kawauchi “ Introduction: Creation of brain structure and function” 38

(Neuroscience2015) Symposium “ Creation of brain structure and function
-From cellular interaction to social interaction and environmental factors-"
2015 7 28-31

" “ ” 67
2005 6 30 -7 2
“ " 6 G
Meeting 2015 3 14-15
“ ” 2
2015 1 10-11
26 2014 12 18-19
_ “ Cdk5 “dilation™ ” 36
57
2014 9 29 -10 1
Takeshi Kawauchi “ Cortical neuronal migration and its related diseases” 37

(Neuroscience2014) Symposium “ Between neurodevelopmental disorders and
normal brain formation: Focusing on neuronal differentiation and migration as key
mi lestones” 2014 9 11-13

n—JF-" 66
2014 6 11-13



¢y

@



