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Inducao mesodérmica:
células ectodérmicas

tornam-se colunares.

Pontos de dobra.

Ancoragem na notocorda.

Inducao de mudancas de
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citoesqueleto.
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Adult derivatives

— Olfactory lobes - Smell
5 Secondary vesicles Hippocampus ~ — Memory storage
— Cerebrum — Association (“intelligence”)

— Optic vesicle — Vision (retina)

— Epithalamus — Pineal gland
'+ Thalamus — Relay center for optic and
auditory neurons
— Hypothalamus - Temperature, sleep, and
breathing regulation
— Midbrain — Fiber tracts between anterior

and posterior brain,
optic lobes, and tectum

Cerebellum — Coordination of complex
-I: muscular movements
Pons — Fiber tracts between cerebrum
| and cerebellum (mammals only)
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Origem mesodérmica (Paraxial)

Sulco neural
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Embrido de camundongo de 8,5 dias

rombomeros P FGF8 + Acido Retindico regulam
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Mesoderme pré-somitico proveniente de uma regiao formadora
de vértebras toracicas é transplantado de um embriao de pinto
no estagio 10 para a regiao cervical de um embriao no estagio 8

0 esqueleto do embrido receptor aos 9 dias
mostra vértebras cervicais desenvolvendo-se
como vértebras toracicas
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Wild type
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Aspectos anatomicos do desenvolvimento neural inicial

Ep|b|asto Ectoderma Neurectoderma Progenitores neurais
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. Aumento do NUMERO CELULAR
1. Proliferacao celular
2. Pressao intraventricular

. Diferenciacdo DORSO-VENTRAL

. Emissao de neuritos e mielinizacao

. Dobramento do tubo neural



MONOCAMADA
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As células do tubo neural
proliferam na regido CENTRAL
(préximas ao canal do tubo
neural) >>CANAL
VENTRICULAR



Os precursores de neuronios migram do
ventriculo em direncao a superficie.

OU SEJA, 0s neurdnios mais novos sao mais
superficials

Superficie pial
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Hatten et al.



Cada estrutura do SNC tém numero diferente de camadas
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. Aumento do NUMERO CELULAR
1. Proliferacao celular
2. Pressao intraventricular

. Diferenciacdo DORSO-VENTRAL

. Emissao de neuritos e mielinizacao

. Dobramento do tubo neural












VETRICULOS: visdo Lateral

Os ventriculos sao
nomeados seguindo o
eixo cefalo-caudal:

| aterais: Hemisférios
cerebrais

Il Ventriculo: Talamo e
hipotalamo

IV ventriculo: Tronco
encefalico




VETRICULOS: visdo dorsal

Mesencephalic aqueduc

Lateral ventricle

Os ventriculos sao
nomeados seguindo o
eixo cefalo-caudal:

tory bulb

ricular foramen

| aterais: Hemisférios
cerebrais

4 Fourth ver
Suprapineal recess, Il Ve nt”,CU IO: Talé.mo e
III ventricle h | potélamo

IV ventriculo: Tronco
encefalico







A pressao do liquido cefalorraquidiano contribui para o
crescimento da regiao anterior do tubo neural




. Aumento do NUMERO CELULAR
1. Proliferacao celular
2. Pressao intraventricular

. DIFERENCIACAO DORSO-VENTRAL
1. Vias EFERENTES (saida) ventrais
2. Vias AFERENTES (entrada) dorsais

. Emissao de neuritos e mielinizacao

. Dobramento do tubo neural



O sistema nervoso central
ACOLHE informacdes SENSORIAIS > AFERENTE
EMITE informacoes MOTORAS > EFERENTE

@ Dorsal root @
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Dorsal root ganglion Sensory

@ receplor
/ Aftaran! neuron

/ -
- Skin
/ / Effarent neuron  Spinal
narve

Vantral root 0 P
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ACOLHE informacdoes SENSORIAIS > AFERENTE--dorsal
EMITE informacbes MOTORAS > EFERENTE- ventral

LCereb rum

Clfactory
bulb Cerebellum




Apos o fechamento do Tubo neural, ele se diferencia dorso-

ventralmente em: SENSORIAL e MOTOR

(A) . (B) (C) (D)
Prcsumptn e

dldl’ region

= Epidermis
chsumptne —/ \"/ \ / Sulcus

rasal region = o
basal regic limitans

(E) & )

Dorsal root ganglion
Association
neuron Spinal nerve
Dorsal
root y Sensory neuron

Somatic motor neuron

Marginal Ma

ntle
layer

laver

Ependymal layer



Dorsal root ganglion: sensory
neurons from neural crest

-Placa do Teto

— Alar plate:
interneurons

| | Basal plate: .Placa Alar (dorsal e SenSitiVO-
motor neurons AFERENTE)
*Placa Basal (ventral e motor
EFERENTE)

*Placa do Assoalho

Neural tube Central
cells cavity

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings



. Aumento do NUMERO CELULAR
1. Proliferacao celular
2. Pressao intraventricular

. DIFERENCIACAO DORSO-VENTRAL
1. Vias AFERENTES (entrada) dorsais - sensorial
2. Vias EFERENTES (saida) ventrais - motor

. Emissao de neuritos e mielinizacao

. Dobramento do tubo neural



Atracao pela regiao - Interacao com o CONTATO E

Emissao de Neuritos alvo substrato SINAPSE




FATO R ES N E U ROTRO F I COS (proteinas secretadas)
estimulam a emissao de neuritos

Cultura de neurénios COM ADICAO DE
Fator Neurotofico

Naomi Kleitman Molecular Biology of the Cell, Alberts 42 Ed.






O caminho adotado pelo neurito depende da

sinalizacao do microambiente

{A)

LINIT

70

Molecular Biology of the Cell, Alberts 42
Ed.



O CONE DE CRESCIMENTO é o “sensor” do neurito
gue gerencia seu crescimento de acordo com os
sinais existentes no microambiente externo




Direcionamento do crescimento axonal a partir do microambiente

Chemoattraction Chemorepulsion Contact attraction Contact repulsion

e.g. Netrins e.g. Semaphorins e.g. Cadherin

e.g. Ephrins




Existem varias modalidades de comunicacéao intercelular:

Por contato Por matriz
direto extracelular
(B) (D) Matrix\ ,

Q Juxtracine

signal

N -
Paracrine —

& signal



Existem varias modalidades de comunicacéao intercelular:

Por difusao de
proteinas
extracelulares

S Paracrine
i i - factors




O somatorio dos sinais ira guiar a direcao do
neurito

commissural floor plate on
neuron approaching ventral midline '
midline | wall of neural tube
.l
roof p!a{e //"_‘“‘\\ ",y
4 = -
b <" 25— NETRINA
commissural #7 [\ 4 . .:o
neuron S / | W . S
growth cone expressing growth cone expressing _
receptor (DCC) for netrin _receptor (Roundabout) for Slit
7/ and receptors for semaphorin

commissural
axon \

floor plate
midline

e . nt
Qs |SEMAPHORIN

TO BRAIN

{A)

(B)

Molecular Biology of the Cell, Alberts 42
Ed.



O caminho adotado pelo neurito depende da
sinalizacao do microambiente

1. Depende dos SINAIS
EXTRACELULARES

2.Depende dos
RECEPTORES/Proteinas de
membrana expressos pelo cone de
crescimento. Cada cone de
crescimento € provido de uma colecao
diferente determinado durante a
diferenciacao



A disposicao de Subs Branca e Cinzenta sao diferentes no

Encéfalo : Branca Interna>> extensas conexoes internas

e na Medula >>> mielinizacao na camada externa

Cinzenta Subst.
Branca



. Aumento do NUMERO CELULAR
1. Proliferacao celular
2. Pressao intraventricular

. DIFERENCIACAO DORSO-VENTRAL
1. Vias AFERENTES (entrada) dorsais - sensorial
2. Vias EFERENTES (saida) ventrais - motor

. Emissao de neuritos e mielinizacao

. Dobramento do tubo neural
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5. Form the amnion and the chorion
R R EE—————— Fold the ectoderm and somatic mesoderm upwards
72 Staple these two sheets together
Dicas de estudo do Fabio gt el
about 2 inches from the end of the sheets.
Cut between the line of staples,
releasing the chorion from the amnion.
The chorion you made is small. In the embryo,
. illl this layer would have extended all around the
*Faca um Origami!!! yolk. You made the chorion small 5o the origami
embryo would have a large enough amnion to
make body walls later. Pay particular attention to
the relative positions of ectoderm and somatic
mesoderm: Le., which is inside the amnion?

*Sugestoes de leitura: Which is toward the egg shell?
- 6. Form the gut and yolk stalk.
*Wolpert 32. Ed. POl s  Celsiedenn

to form a tube 1 inch in diameter.
Staple two parallel lines from anterior to near the center.
Staple two parallel lines from posterior to near the center.

*Kierszenbaum 12. ou 22 oo M
but do not completely sever the sheets.
Leave the sheets attached at the center.

The attached region is the yolk stalk where

the inside of the gut is open to the inside of

the yolk sac.

7. Form the allantois
Amnach your balloon to the yolk stalk.
The balloon represents an outpocketing
of the gut at the yolk stalk.
Ask yourself: which color would be on the
outer surface of the allantois, blue (ectoderm)
or pink (mesoderm). Why?

8. Form the lateral body walls
Bring the amnion down around the gut.
Staple in two lines except at the yolk stalk.
Cut between the two lines
except at the yolk stalk.
This procedure separates the amnion from the
lateral body walls and leaves the embryo
floating within the amniotic sac.



