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　During cerebral cortical development, post-mitotic neurons, generated in the ventricular 
zone, migrate toward the pial surface. This migration is known to be a pivotal step for 
architectural and functional brain development, but molecular machinery for it is still 
unclear. In the process of this migration, neurons display various morphological changes; 
they first exhibit multipolar morphology, and then transform into unipolar or bipolar 
locomoting neurons with a leading process. In this seminar, I will discuss the molecular 
pathways regulating this migration and morphological changes of neurons.
   Cyclin-dependent kinases (CDKs) are key regulators for cell cycle progression, and their 
activities are suppressed by a CDK inhibitor (CKI), p27kip1, in G0 or early G1 phases of 
cell cycle. However, Cdk5, a unique neuronal CDK, is not involved in cell cycle progression, 
but in neuronal migration. We show that Cdk5 phosphorylates and stabilizes p27kip1 as 
an upstream regulator, maintaining the amount of p27kip1 in post-mitotic neurons. 
In vivo RNAi experiments showed that reduced amount of p27kip1, which mimicked an 
inhibition of upstream signal from Cdk5, disturbed the multipolar morphology of the neurons, 
actin organization in the multipolar processes, and neuronal migration. We further revealed 
that the Cdk5-p27kip1 pathwayactivated an actin-binding protein, cofilin, which was also 
involved in cortical neuronal migration in vivo. Together with our previous finding that 
Rac1-JNK pathway regulates a leading process formation of locomoting neurons, these 
results provide molecular pathways regulating the morphology of the migrating neurons. 
Our findings also shed light on new relationship between CDK and CKI in G0-arrested cells 
to regulate cytoskeletal reorganization and neuronal migration during corticogenesis.

京都大学大学院医学研究科病理系専攻腫瘍生物学研究室
(Dept. of Pathology and Tumor Biology, Kyoto Univ. Grad. Sch. of Med.)

【
慶
應
医
・
解
剖
学
教
室　

形
態
形
成
セ
ミ
ナ
ー
】

共催：グローバル COEプログラム 『           ヒト代謝システム生物学拠点』

Molecular pathways regulating 
  morphological changes of migrating neurons 

    during cerebral cortical development
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