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Az Anterio-Posterioralis testtengely .meghatdrozodik”

a primitivdrok és az antero-visceralis entoderma (AVE) kialakuldsdval.
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Primitiv arok  avg

NodusPrimitjv arok

>
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testtengely

Dorso-ventralis tengely: Shh / Wnt

Schoénwolf, Colas;
DEVELOPMENTAL DYNAMICS 221:117-145 (2001)
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Shimamura, Rubenstein; 1995




Hox gene expression domains in the CNS

I | I I N ab/Hoxb1
: |
! ' i B e e S Sy b/Hoxb2
il —*|||||||||||| PARe
L e ——
| P | 1 — | phitioxa2
| | 1 | | | T | | | |
Brain Nerve cord Hoxb3
B DfdiHoxb4
| | | BN Scr/Hoxb5
| tossi
| Antp/Hoxb6
Mouse |
j P Ubx/Hoxb7
I
| L
Ir1|r2|r3|rdlr5lr6 | r7 | 8 W abd-A/Hoxb8
Hindbrain rhombomeres Spinal cord Abd-B/Hoxb8

Copyright © 2002, Elsevier Science (USA). All rights reserved.

Nested domains of homeotic genes along the AP axis of the Drosophila and
mouse CNS. Hox genes specify a positional value along the AP axis, which is
Interpreted differently in fly and mouse in terms of downstream gene activation,
resulting in neural structure; after Hirth et al., (1998).
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Inductive Neuronal populations
influences

Dopaming Cranial
B Shh (substantia rigra) | motor
== Fg8 | | @ Serctonin neurens:
= Vntl {raphe mucle) m w» @
SN P Noadrenaine
m BMPs (locus coenleus)
* During gastrulation

Nature Reviews | Neuroscience




El6agy-hdélyag

Kdzépagy-holyag

Nyultvelé

Gerincveb

3‘ Kilenc napos egér embriéban a kdzponti idegrendszer

kezdemény a kamra falat alkot6 0sztddo sejtek rétggdb

E10.5

Felnstt

Az eléagy-holyag ventralis felliletén alakulnak a ganglion-
dombok (*). Ezek kamra féli rétege felitt korban is képez
idegsejteket.

Gerinchar (notokord)
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1. Notch/Delta rendszer

{a) Initially, Motch signaling between cells is balanced

Motch  Dalta

{b) An imbalance in Notch signaling develops

{c) The imbalance is quickly amplified, leading to development of a neuronal precursor

Achaata
sCule
profeing

bHLH .
proteing proteins

1

Achaste-
scute
proteins

Call becomes a Coll becomes a
niLironal pracuraor glial'epidermal cell

Currant Opinion in Meurabiology

l Altaldnossigban:
differencidlédé sejt  differencidlatlan sejt*

...differences between neighbor cells caused by stochastic
events and intrinsic or extrinsic factors are stabilized or
amplified through Notch and Delta signals...



1. Notch/Delta rendszer

~

DSL ligand
expressing
cell

Endocytosis of -‘{J
DSL ligand with
MNotch extracellular

domain

DsL
ligand

— M)
T TSI

—IIIO
M TEERTHTINT

TACE/!
ADANMAT

X

AR

lHIlIHIY

Ko
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Notch expressing cell

BHID-HE

wEecretasa

(o)

ol

-

DSL — Delta, Serrate, Lag-2
CSL — CBF1, Su(H), Lag-1

NICD — Notch Intracellular Domain

TACE/ADAM17 — TNFa Converting Enzyme
A Disintegrin And Metalloprotease



1. Notch — s

. A
Extracellular Intracellular
Lini2
EGF Repeats Notch Ankyrin PEST wild-type
‘ Repeats || RAM Repeats Domain
1 0 20 30 3 s D =
FH B F 0= d e *
(] O-fucose O-glucose O-fucose and
| |sile site O-glucose sites NL
Engand Abruptex Plasma
binding mutations Membrane

-Artavanis-Tsakonas, 1985: notch gén, ill. fehérje

- 300 kDaq,
- 1TM domén;
- EC: 36 tandem EGF-like repeat, 3 Notch/LIN-12 repeat: negativ
reguldtor;
- IC: 6 tandem ankyrin repeat, glutamingazdag domain, PEST-szekvencia

(NICD = TF)

El6fordulds:
- az 0sszes tobbsejti dllatban (C. eleganstdl kezdve legaldbbis),
- az 6sszes szovetben

Funkcid
- differencidlatlan (adott szinten!), osztéddképes populdciok fennmaraddsa



DSL motif

EGF motifl

cysteine-rich region

signal sequence/transmembrane region

BE0H

100 amino acids

ceARG-T celLAG-2 ceAPX-1 mm 1 dmDelta hsJaggedl dmSerrate

rnDeltal ronJagged]

driDeltald rnJagmed2
N-Delta-1 C-Serrate-1
M-Delia-2

C-Trelia-1



1. Notch/Delta rendszer

Lateralis gatlas (Drosophila proneuralis cluster)
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Notchrendszer

A szignalizdcio legfontosabb elemei:

Drosophila Emlos
Receptor: Notch Notchl-4
Ligandum: Delta, Delta(-like) 1,3,4

Serrate Jaggedl,2
Downstream
effektor: Su(H) CBF1/RJBk
Primer target: En(spl), Hairy Hesl-...

(bHLH gének)




Cytoplasm

Bazikus helix-loop-helix
transzkripcios faktor |
feherjek |

Groucho

L

Mashi MNewrold E box Meuran-

Math 1 Math2 specifhic

bH L H g genas

—

(b Hes - Newon-
! specific
genes
L o
H Re'ative expression levels in the course of neuronal differentiation |
Ve L i |
Pro-neural |
ro-neuralis |
M aSh l . N g n 1 , 2 , i (c) i Migrmlﬂih differantiation ﬁ ]
> =" q@p L !
Math 1 | - - |
Meural precursor cells Meuroblast Meuron

N u r /7 I iS C TRAT Cortart Cgeroan in Genwtics & Dmelopment |

The Delta/Motch/RBP-J, Hes1/Hes5, Mash1/Math1/Ngn, NeuraD/Math2 pathway. (a) A model for antagonistic regulation of HLH genes
Math 2 NeurOD under the control of the Delta/Notch pathway; (b) relative exprassion levels of HLH genes; and (€) correspanding stages of neural cells (from

! precursor cells to neuron) are shown. (a) When the transmembrane protein Motch is activated by its ligand Delta, proteclysis may occur and
the intracellular domain of Motch (Motch ICD) complexed with RBP-] translocates to the nucleus. In the nucleus, the Notch ICDVRBP-1 complex
aetivates Hee! and Mes5 tranceription. Then Hes1 and HesB in association with the correpressor Groucho homologue black the activity
of Mash1/Math1/MNgn both by repressing their transcription and by depriving the functional complex of E2A, Hesl can also repress its own
mepression by binding to its promoter; Hes? induction by Nateh could be a result of inhibition of Hes? negative auteregulation. When Notch is
inactivated, Hes? and Hes5 expression declines and neuronal HLH genes (Mash1/Math1/ngn) start functioning. Thus, HesT and Hes5 regulate
the timing of neuronal differentiation. Mash1/Math1/Neuragenin then promote differentiation of precursor cells and upregulate lale-expressing
HLH genes [NeuroD/Math2), which direct the terminal differentiation of neurons, Whether these HLH factors either directly activate or repress
others as shown in this figure remans undetermined.

Ryoichiro Kageyama and Shigetada Nakanishi; CurrgmmiOn in Genetics & Development 1997, 7:659-665



Pia - ECM
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| Radialis glia

Vandorlo idegsejt

eloalakok

Rakic P. J. Comp. Neurol. 1972, 145: 61-84

Halfter, W. et al. J. Neurosci. 2002; 22:6029-6040






Asztroglia
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Lokalis kozti  neuron r

Kis vetité neuron /

vetito neuron f

Masodlagos germnativ réteg

Radialis glia N —
\ : G ) I' V. / 3 SVZ
agykamra _ _ A afl X gk R .
Szubventrikularis zona V7 2
Gyrus dentatus ependyma
Primér germinativ réteg
bcampu.s
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Primér idegi germinativ zéna:

o idegi 6ssejtek (klulonb&xzelkdtelezettseq)

» szimmetrikusan 0sztodo sokszorozo sejtek SPINAL CORD  M|TIZCT
(tangencialis vandorlas i

o megmerevedett’ radialis glia (vezet
feltlet)

 posztmitotikus idegsejt-&éhlakok (radialis
iranyban kifelé vandorlo sejtek)

CEREBELLUM

,Szlletésnapjuk”:
SH-timidin, BrdU beépllés

CEREBRAL ISOCORTEX
M

Cpqi | |

< w



Alvarez-Buylla 1998 Shuurmans 2004
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Adult

Az agykéreg kialakitAsaban primer és szekunder
germinativ réteg eredetés eltéd régiokbol
szarmazo idegsejtek sejtek vesznek részt



