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La penetracién del espermatozoide
desencadena la segunda
division meidtica

Células foliculares

Zona pellcida

La liberacion de las Granulo cortical
enzimas acrosomicas

permite al espermatozoide
penetrar en la zona

pelucida

Membrana plasmatica

La penetracion del espermatozoide
hace que los granulos corticales
liberen su contenido, convirtiendo
a la zona pellcida en impenetrable
para los demas espermatozoides

El espermatozoide penetra en el ovocito















Blastomere

Equal

Asynchronous

40 hours — 4 cells
72 hours — 6-12 cells

96 hours — 16-32 cells
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1G. 3. In vivo-grown embryo flushed at Day 4 at 10 AM (A} or at 2 PV
B). Bar in A is 15 pm for A and B.




Blastocyst

Embryo pole

Inner cell mass
(embryoblast)

Blastocoel

Outer cell mass
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Kompaktierte Morula im 16-Zellstadium am 2. bis 3. Tag der Schwangerschaft; mit
Zona pellucida (Zp), Blastomereren (B) und abgeflachten Blastomeren (X), aus denen
die Trophblastenbildung erfolgt.






Preimplantation mouse development
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Injection of ES cells into a host blastocyst
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GENE CONTROL OF MAMMALIAN DIFFERENTIATION 413
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Figure I Experimental production of allophenic mice by the methods of Mintz (reviewed in
122). The example shows two cleavage-stage embryos derived, respectively, from gametes of
a pair of C3H and a pair of C57BL/6 inbred-strain parents. The enveloping zona pellucida
of each explanted embryo is lysed in pronase and the embryos are aggregated by incubation
at 37°C (or by exposure to phytohemagglutinin, as described in 134) and cultured for a day.
The resultant composite double-size blastocyst is then surgically transferred to the uterus of
a pscudopregnant recipient previously mated with a stenle vasectomized male. Embryo size
regulation occurs soon after implantation, and development continues normally to birth. If
both cell strains are adequately represented in the coat of the C3H=-CS7BL/6 allophenic
animal, a pattern of finc transverse bands, representing the component agouti (4/4) and
nonagouti (a/a) hair follicle clones, is seen. Other tissues, including the germ line (diagram-
matically shown), may also comprise both cell strains. Each cell, except for skeletal myoblasts,
retains its individuality. This is especially striking in the germ line: breeding tests with ordinary
animals of the recessive color strain yicld CS7BL/6 and F, progeny differing(*) from ordinary
animals only in their strange history and in the possibility of effects of the original foster
mother or of the allophenic environment.



ORIGIN OF SPONTANEOUS AND EXPERIMENTAL
PRIMARY CHIMAERISM
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Initiation of mouse development

Up until the 8 cell stage all blastomeres can
contribute to all tissues

At compaction at the 8 cell stage each blastomere
becomes polar

At subsequent cell divisions the daughter cells may
be internalised or externalised

Until at least the 16 cell stage cells can be moved

from 1nside to outside and vice versa and will adapt to
their new positions

ICM cells can regenerate trophectoderm until
expansion



Pluripotency and the early embryo

The pluripotent (embryonic) lineage expands
rapidly and flexibly to generate the foetus

Several transcription factors are required for
establishing the pluripotent lineage in the early
embryo

Embryonic stem cells are derived from the
pluripotent population of the early embryo

Oct-4 (Nichols et al., 1998)



In situs, E3.5

Nanog and Gata6
are mainly exclusive
and randomly
positioned

Oct4 is expressed in
all cells of the ICM;
Gatab in only a few



Hatching

(from zona pellucida)

Hatching: Enzymatic production by Trophoblasts - digestion of
the Zona Pellucida
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Peri-implantation development
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7-8 days
Day 7-8
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9-10 days
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1112 days Day 11-12
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Day 11-12 — Embryo
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Early postimplantation embryo
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Gastrulation — Mammal

Formation of Primitive streak
Inner cell Amniotic extraembryonic
mass cavity membranes

Trophoblast Ectoderm Endoderm

Mesoderm
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Ectoderm

Pictures courtesy Embryo Images: www.med.unc.edu/embryo_images/
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Common features of gastrulation

1. Involves cell movement and reorganization

2. Gut (inner tube) forms from the archenteron, replacing the blastocoel
- deuterostomes ( vertebrates, sea urchins)
- protostomes ( all other inverts)

3. The three primary germ layers are formed (endoderm, ectoderm and
mesoderm)

4. Form the two basic cell types
epithelia - endoderm and ectoderm
mesenchyme — mesoderm

Gastrulation involves a major epithelial/ mesenchymal transition
- mesoderm forms from an epithelial blastula
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Embryogenesis in vertebrates
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Early Human Cleavage
t=30 hrs to 2 days

8 Cell

16 cell 32 Cell




Blastocyst t=4 Days

Trophoblast will

Help form the
placenta

And other membranes,

but not the embryo

Inner

Cell Mass:
Pluripotent

cells that will
form the embryo
proper.







