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Preimplantation mouse development 

Fertilised egg 8 cell Blastocyst 



Wang et al. Nature Reviews Genetics 7, 185–199 (March 2006) | doi:10.1038/nrg1808 











Injection of ES cells into a host blastocyst 

















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 inside 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;  
Gata6 in only a few 
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Peri-implantation development 
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Early postimplantation embryo 

Ectoplacental cone 

Extra-embryonic  
ectoderm 

Embryonic ectoderm 
or epiblast 

Visceral endoderm 

Reichert’s  
membrane 





























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












Early Human Cleavage �
t=30 hrs to 2 days


8 Cell


16 cell
 32 Cell


2 Cell




Blastocyst t=4 Days


Inner

Cell Mass:

Pluripotent

cells that will

form the embryo

proper.


Trophoblast will

Help form the 

placenta

And other membranes, 

but not the embryo





