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A Developmental stages of a neuron grown in culture

Stage 4
Other neurites become dendrites

Stage 3
One neurite becomes an axon
Stage 2
Stage 1 Neurite formation
Lamellipodia
formation

\/ \ " Axon l Dendrites

Immature
neurites

Lamelllpodlum
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Commissural neurons extend ventrally then Axons within 250 um of floor plate tissue
project 1o floor plate cells at the ventral midline reorientate their growth toward it
roof plate
dorsa
3:’8' | ," commissural
/' neuron
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Tessier-Lavigne et al., nature, 1988; Kennedy et al.,
e Cell, 1994; Kennedy et al., J Neurosci, 2006
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Marc Tessier-Lavigne

Serafini et al., Cell, 1996
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Semaphorins
(secreted) Long-range cues
Netrins Netrins
Chemorepulsion Chemoattraction
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Contact repulsion Contact attraction

Eph ligands Short-ranae | 19 CAMs

Semaphorins Glles g Cadherins
(transmembrane) ECM (for example, laminins)

ECM (for example, tenascins)
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Corticothalamic pathway
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Thalamocortical pathway
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Vertebrate semaphorins
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Lateral Rostra

N

Telencephalic
"~ peduncle

Internal capsule

(b)

Ventral
telencephalon

Dorsal
thalamus
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HETE (synesthesia)
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Dendrite Calabrese et al., Physiology, 2006
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Copyright © 2002, Elsevier Science (USA). All rights reserved. Copyright © 2002, Elsevier Science (USA). Al rights reserved.




A PHEBEZROMWE (CNS myelin)
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(Oligedendrocyte) ’f’

BpERR
(Neuron)
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(Axon initial segment) A\,
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(Perinodal astrocyte)

B FEMEROMWE (PNS myelin)
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(Schwann cell) ZoEIRR
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= Direct transformation
= Asymmetric division
— Symmetnd division

Neuroepithelial Radial g;lial cells
cells

Neuroepithelium

Kriegstein, A. and Alvarez-Buylla, A. (2009) The Glial Nature of Embryonic and
Adult Neural Stem Cells. Annual Reviews Neuroscience 32, 149-184.



HEFREDIRT > b

ImEDEE FREHRRA T E L )

u}

HEEORIE(E | | AR E

REMMimERE || <5 XFRK

All

SN T(FUF7RL
2 77 Hike




[l
A
i
r]l'l'

ARRDFELELE

O@QQ@

25 days 35 da ys 100 day

Copyright @ 2002, Elsevier Science (USA). All rights reserved.
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Conception Gestation (weeks) Birth Adolescence Adulthood
0 4 8 12 16 20 24 28 312 0
| | 1 | | | | |
Neurulation Neurogenesis Neural migration
and
gliogenesis
— Apoptosis

Initiation of haematopoiesis

Synaptogenesis

Migration of immune
stem cells and expansion
of progenitor cells

Myelination

Synaptic pruning

Colonization of immune cells Maturation of innate and
adaptive immunity
1* trimester 2™ trimester 3 trimester

Knuesel et al.: Maternal immune activation and abnormal brain development across CNS. Nat Rev Neurol, 2014



At birth
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Synaptic Density

6 years old

14 years old
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http://mikeclaffey.com/psyc2/
notes-organization.htmi
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synaptic contact is present after
Bynapse rearrangement. http://mikeclaffey.com/psyc2/

notes-organization.htmi
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Dendritic
spine
number

Penzes et al.: Dendritic spine pathology in neuropsychiatric disorders. Nature Neuroscience 14, 285-293 (2011)
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Emergence of symptoms

AD
Spine
Synapse maintenance
formation
A
f N
/ | \ J
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. Synapse
: elimination
: Childhood Adolescence Adulthood
| ////
Birth

ASD

Normal

SZ
AD
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Maternal genes
X
Paternal genes

Age-related
sporadic
Puberty and neurodegenerative
post puberty disorders
miA and Severe brain Schizophrenia, AD, PD
other malformation Perinatal or Early depression, and similar
stress ors\— Premature death, postnatal childhood other other causes
Genetic natural abortion Cerebral palsy ASD mental ilinesses of dementia
predisposition
of the offspring T I T T T

Repeated

and cumulative
exposure to various

environmental risk factors,

Various potential epigenetic changes,
postnatal hits immune activation,
over a lifetime ageing

Knuesel et al.: Maternal immune activation and abnormal brain development across CNS. Nat Rev Neurol, 2014
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Altman J, Das GD: Autoradiographic and
histological evidence of postnatal hippocampal

neurogenesis in rats.
J Comp Neurol. 1965




1926: No neurons are born after development (by Cajal)

|960’s: Newborn neurons in the hippocampus of young
rats (by Altman)

1 980’s: Neurogenesis during song learning (by Nottebohm)

1990’s: Neurogenesis in primates including human beings
First in cancer patients

Then volunteers including healthy subjects
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Spalding et al.: Dynamics
of neurogenesis in adult
humans. Cell, 2013
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Type 1 cell Type 2 cell Type 3 cell Immature  Mature granule
, neuroblast neuron neuron
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Fz Receptors

Varela-Nallar & Inestrosa:Wnt signaling in the regulation of adult hippocampal neurogenesis.
Front Cell Neurosci, 2013
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