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原腸形成
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神経板の誘導
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神経管の形成
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神経管と神経堤から由来する細胞
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第4週
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第6週
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胎生2ヶ月
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終脳と大脳半球
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幹細胞の分裂
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Pseudostratified columnar 
epithelium in the ventricular zone
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神経管の細胞
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脊髄の分化（脊索）
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菱脳の分化
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Cell migration
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細胞移動

突起伸長

標的部位
への到着

シナプス結合の
形成

過剰な細胞および結合

の除去

神経路の形成目的地への
到着
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DG: Dentate Gyrus（歯状回）

SVZ: Subventricular Zone（脳室下帯）

RMS: Rostral Migratory Stream

OB: Olfactory Bulb（嗅球）

(Taupin & Gage, 2002)

成体ラット脳における神経新生

Drebrin E isoform is expressed in RMS

Pan-drebrin Drebrin A 
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Growth cone and Path finding
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Actin filament in non-neuronal cellneurons   

Drebrin

Calcium sensor protein
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drebrin E

neurabin I

tubulin

actin
lamellipodia and filopodia

Growth cone

tublin

transition zone

rich zonerich zone
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Synapse formation

Spine formation

Filopodia Headed Spine 

drebrinA↑

Axofilopodia
Contact

Synaptic drebrin 
clustering

PSD95

Takahashi et. al. J. Neurosci. 2003

SynapticPSD95 
clustering+

FilopodiaからSpineへ

drebrin E

Protospine 

drebrin A
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Time-lapse imaging of GFP-drebrin A during spine morphogenesis

diffuse-type → cluster-type cluster-type → spine

A. Matus (Neuron)
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A. Matus (Neuron)

Elimination

Synapse elimination, programmed 
cell death and neurotrophic factor
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Discovery of NGF



22

その他の神経栄養因子

• BDNF (Brain derived neurotrophic factor)

• NT3 (Neurotrophic factor 3)

• NT4/5 (Neurotrophic factor 4/5)

• GDNFファミリー

神経栄養因子受容体

• TRK A  NGF

• TRK B  BDNF, NT-4/5

• TRK C  NT3

• P75 (low affinity NGF receptor)


