Gastrulacion




I . .’
=1 Elasmobranquios K Gastrulacion
S Slits (Back) A - B
| Blastodisc ' Afched End St. 1 1 st. 12
‘ 7. . > = \ ’ - blastodisco == |/ ) \v\ / /

\ " N

*_

blastoporo =+ —_—

g13 /\ 314 (/ \,
\

\

| \ | \ \ } Linea
L |« primitiva
ﬁ_,,,J M Al
\ j T '_// , .\‘ ey
s S \ o — /

Gastrulacion en el blastodisco

El blastoporo se desplaza formando una linea N :
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St. 11+ St. 12-14 Células mesodermales marcadas en azul
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Gastrulacion

Elasmobranquios

s 7 * Homélogo del labio dorsal del
Reg 10N blastoporo
4 * Extensién del borde posterior del
aln tel‘l or d c blastodisco en el area clara
4 * Por involucion deja entrar
: la linea
epiblasto primitiva

endomesodermo del eje del cuerpo
“

» Se extiende longitudinalmente hacia la
regidn anterior

* Por el surco primitivo entran
células por ingresion
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LI n ea * La ingresion celular es lateral a
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* Entra mesodermo lateral
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Posterior
Chick embryo
viewed from above . node

Blastocoel’ S These cells will
: STl ' form mesoderm.

* These will
become
endoderm. q:
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Cross section through chick embryo
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Signaling by epiblast cells at the
marginal zone

Ectoderm
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Yolk
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Transplantation of posterior marginal zone cells from one chick blastoderm
to another can result in an additional primitive streak

area

opaca Anterior additional induced

primitive streak

area R
pellucida >

posterior
marginal zone

i Posterior i QO(mal host iC
Embrion 1 Embrion 2 primitive streak  EMPrion 2
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Borde posterior del blastodisco




Primera fase: elongacion de la linea primitiva NE€EIS1adl|Elel(eln
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Primitive streak
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Primera fase: elongacion de la linea primitiva

Vista longitudinal

Nudo de Hensen

|

l Linea primitiva

Gastrulacion

Inicio del proceso de elongacién
de la linea primitiva

Involucién por el nudo de Hensen
e ingreso por la linea primitiva
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Primera fase: elongacion de la linea primitiva
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cell intercalation:

convergence and extension
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Elongacién de la linea primitiva
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Hensen's node grafted from quail embrnyo to chick host New axis induced in host

Quail embryo Chick embryo

Embrion 1 Embrién 2 Embrién 2 N
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Primitive Primitive
node streak

Epiblast Amnioblasts

Invaginating
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Hensen's node  primitive streak

blastocele
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Primera fase: elongacion de la linea primitiva

\\ Notochord
Neural plate

Paraxial mesoderm
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—egunda fase: cierre de la linea primitiva

Aves

Gastrulacion

Anterior
Hensen's node

regressing
primitive streak

primitive streak
Posterior

Regresion de la linea primitiva



Segunda fase: cierre de la linea primitiva

Gastrulacion
Notochord

Primitive
Streak
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Cierre de la linea primitiva y regresién del nudo de Hensen
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Ectodermo
neural (SNC)

Ectodermo

Ectodermo
cutaneo

Mesodermo
axial

Epiblasto
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paraxial
Mesodermo

Mesodermo

Blastobmeros . .
iIntermedio

Endodermo

Mesodermo Mesodermo }

Endodermo lateral extraembrionario
Hipoblasto del saco de la
yema {:
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Gastrulacion
Borde posterior del

disco embrionario es un NO se
blastoporo forma una

linea
primitiva

Inicio de involucion
endomesodermo

Reptile
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Involucion de
endomesodermo
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Blastopore and proto-streak
involution and ingression
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N _ Chameleon Gastrulation

Gastrulacion

Anterior
Otros reptiles 5

Involucidn
longitudinal

Postenor i ; — Ingresion lateral
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Chick Gastrulation
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® Brachyury +ve cells ..»- |ngression movement o



Gastrulacion

A

Otros reptiles
Gastrulation

Area clara

Involution

Ingression

epiblasto

Vv
Mid-saggital section through blastoporal plate

.
.

. .

o) }

s [

. o S
-.--"'.' . ‘»

Blastopora;l)b

plate

d28




‘ E Evolucién en reptiles =~

Gastrulacion

ancestral tetrapod
(amphibian-like)

amniote Jeentsnr
(hypothetical)

ancestral reptile
(tortoise-like)

bird
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Synapsids

Amniotes —

Sauropsids

Mammals

Tuatara

Squamata

Birds

Crocodiles

Turtles

Gastrulacion

Primitive streak

Blastopore slit

Blastopore slit

Primitive streak

Blastopore slit (?)

Blastopore slit
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Embridon en estado
». de néurula

E _-I Mamiferos monotremas =

A Rigid shell

Conceptus Laid egg
expansion (18-20 somites)

Zygote
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Asymmetric Trophoblast
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“ &l Mamiferos marsupiales

4:celli(polanyview)

deutoplast™

Mucoid coat  shell

Pluriblast
(cryptic?)

blastocele

Epiblast

4, Hypoblast—75~
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Epiblast

® &l Mamiferos marsupiales

Ancestral therian / marsupial

) _-Hypoblast

Trophoblast
specification

Calanlit Trophoblast




trofoblasto

Monotreme
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Gastrulacion

Human embryo at 9 days

X\'all °f Déveloping

T

Blastocoel

Endometrium
Amniotic cavity

Epiblast
(inner cell
mass) Hypoblast

Trophoblast
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E _-I Mamiferos eutherios

Amniotic
cavity

Epiblast Syncytiotrophoblast

Hypoblast

Cytotrophoblast

Extraembryonic
Definitive mesoderm

yolk sac

A
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Cut edge of Buccopharyngeal membrane

amnion T I - 1

Primitive
streak
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Gastrulacion

Formacion de la linea primitiva

1. Linea primitiva
2. Membrana bucofaringea

6 Membrana bucofaringea \

3. Nudo de Hensen

4. Ingreso longitudinal de células
(mesodermo axial (6) y paraxial

5. Membrana cloacal

6. Notocordo extendiéndose hacia la

\ region anterior /
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oJeJoJoJolole

1. Surco primitivo 2. Surco anterior de la linea primitiva
3. Nudo de Hensen 4. Membrana orofaringea

5. Placa cardiogénica 6. Membrana amnidtica, ectodermo
7. Mesodermo extraembrionario ambios 8. Hipoblasto

9. Membrana cloacal futura 1+2+3 Linea primitiva A



.| Mamiferos eutherios

Gastrulacion

Formacion del notocordo en mamiferos
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i Linea \j
va

primiti

E Linea

1 primitiva
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1. Entrada mesodermo axial por el nudo de Hensen 4. Cavidad amnidtica
2. Nudo de Hensen (borde) 5. Mesodermo extraembrionario del trofoblasto
3. Endodermo embrionario 6. Mesodermo extraembrionario del amnios

7. Inicio de formacion del alantoides A
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Primitive  Primitive
node streak

Gastrulacion

Epiblast Amnioblasts

Vista transversal al nivel de
la linea primitiva

Yolk
A sac
Invaginating
A mesoderm cells Hypoblast
Primitive pit and
neurenteric canal
Amnion
Wall of Allantois
yolk sac Cloacal plate Vista longitudinal
Prechordal plate P =
(membrane) B | S

B
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Gastrulacion

Formacion de mesodermo y endodermo
embrionarios a través de la linea primitiva

Amnios

Saco de
la yema
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Cell movements of the primitive streak
ingression of epiblast cells
(B)  replacement of hypoblast cells
germ laver formation

Gastrulacion

Hensen s s
node Primitive

streak
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Hypoblast

Endoderm

Migrating cells
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Cell Movements & Shape Changes
During Human Gastrulation

Mesenchyme
Cell

Hypoblast L/ Bottle Cell

<+ Migration of celis in epiblast
<+ Migration of celis internally after leaving epiblast

O Day

Changes in Cell Shape
Dun'ng Human Gastrulation

: = - - i = -_.—.-:_": # __1_‘ o
Mesenchyme by A
ca - o
» ! J. = -.-.: -___-. - - ._ - = :l Endoderm
u e " L

Ccumnor
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Gastrulacion

Vista longitudinal

=)

=

CIOIOENOIOXE

1. Notocordo en formacién 2. Placa precordal 1. Notocordo 2. Endodermo embrionario
3. Membrana faringeal| 4. Endodermo embrionario 3. Cavidad amniotica 5. Mesodermo a trofoblasto
5. Cavidad amniotica 7. Canal neurentérico 7. Placa precordal 9. Membrana cloacal

9. Membrana cloacal 10. Saco de la yema 12. Placa cardiogénica 13. Alantoides

11. Alantoides
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Gastrulacion
@ @ @ Gastrula avanzada de mamiferos

Vista en corte transversal

Notocordo

Endodermo

Inicia formacion de surco neural
. Mesodermo

10. Aortas

11. Venas umbilicales

2\
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Gastrulacion

Formacion del notocordo

posterior, regresion del nudo de
Hensen y de la linea primitiva

A. Linea primitiva )
2. Nudo de Hensen retrotrayendose
3. Ectodermo neural

4. Membrana cloacal

5. Membrana orofaringea

Q Futuro surco neural /
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Epiblasto

|
1
A A A
Ectodermo Mesodermo Endodermo
| | 1 | 1
A A A A A A
Ectodermo Ectodermo Mr%scoodr?j;rpo Mesodermo Mesodermo Mesodermo
cutaneo neural P vl y paraxial intermedio lateral
A A
Mesodermo
Ectodermo : Endodermo del
del amnios extraembrio saco de la yema
nario

S
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Gastrulacion

Reptlle Avian

Fish / amphibian

Blastopore and proto-streak Primitive streak
— Reptilian-like involution and ingression ingression
amniote ancestor
Mammal

V
Blastopore \
involution
anamniotas

Primitive streak z
ingression N N
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Movimientos morfogenéticos anamniotas y amniotas (aves y mamiferos)




