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Week 3: Gastrulation 

Epiblast forms 3 germ layers: 
-  Ectoderm: epithelium (previous epiblast) 
-  Mesoderm: mesenchymal layer (embryonic connective tissue) 
-  Endoderm: epithelium 

Hypoblast: 
-  replaced by definitive endoderm 

3 body axes: 
-  Anteroposterior body axis 
-  Dorosventral body axis 
-  Left-Right body axis 



Week 3: gastrulation: 



≈ 3 week old embryo 
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Embryonic development: 



End product gastrulation: 
Trilaminar embryo 

Ectoderm (Neural crest) 
brain, spinal cord, eyes, peripheral nervous system 

epidermis of skin and associated structures, 
melanocytes, cranial connective tissues (dermis) 

Mesoderm 
musculo-skeletal system, limbs, 

connective tissue of skin and organs, 
urogenital system, heart, blood cells 

Endoderm 
epithelial linings of gastrointestinal, liver, pancreas, 

thyroid and respiratory tracts 



Ectoderm 
Midplate	
  ectoderm:	
  nervous	
  system	
  and	
  neural	
  crest	
  

Lateral	
  ectoderm:	
  surface	
  epidermis	
  
Ectodermal	
  placodes	
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Neurulation 
Midplate ectoderm 

Transverse	
  secLon	
  



Neurulation 
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Neurulation 
Secondary neurulation 
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Neurulation 
Cerebrospinal Fluid 



Spinal Cord Axes 
Dorsoventral axis 

Modified	
  from	
  Tanabe	
  and	
  Jessell	
  et	
  al.,	
  1996	
  



Adapted	
  from	
  Lewis	
  Wolpert	
  et	
  al.,	
  1998	
  

Spinal Cord Axes 
Anteroposterior axis 



Spinal Cord Axes 
Anteroposterior axis 

HosLkka	
  et	
  al.,	
  2009	
  



Cytodifferentation of the Neural Tube 
Time	
  



Neural Crest Development 

Transverse	
  secLon	
  



Neural Crest Development 



Neural Crest Development 



Neural Crest Development 



Neural Crest Development 
4 functional domains and lineages 

Cranial	
  neural	
  crest:	
  	
  	
  
Cranial	
  mesenchyme,	
  facial	
  skeleton,	
  	
  
cranial	
  nerve	
  ganglia	
  
	
  
Cardiac	
  neural	
  crest:	
  
Melanocytes,	
  carLlage,	
  connecLve	
  Lssue	
  	
  
and	
  neurons	
  of	
  some	
  pharyngeal	
  arches,	
  	
  
Contributes	
  to	
  formaLon	
  of	
  regions	
  of	
  the	
  heart	
  
	
  
Trunk	
  neural	
  crest:	
  	
  
Melanocytes,	
  dorsal	
  root	
  ganglia,	
  sympatheLc	
  ganglia,	
  	
  
adrenal	
  medulla,	
  	
  
nerves	
  surrounding	
  aorta	
  	
  
	
  
Vagal	
  and	
  Sacral	
  neural	
  crest:	
  	
  
Melanocytes,	
  ganglia	
  of	
  the	
  enteric	
  nervous	
  system	
  
ParasympatheLc	
  ganglia	
  



Epidermal development 
Lateral surface ectoderm 

Interfollicular	
  epidermis	
  (surface	
  epithelium)	
  
	
  
Epidermal	
  Appendages:	
  

	
  Hair	
  follicles	
  
	
  Glands	
  (sebaceous,	
  sweat,	
  apocrine)	
  
	
  Mammary	
  glands	
  
	
  Nails	
  
	
  Teeth	
  

Transverse	
  secLon	
  



Ectodermal placodes 

OLc	
  placodes	
  	
  
Olfactory	
  (Nasal)	
  placodes	
  
OpLc	
  (Lens)	
  placodes	
  
Adenohypophyseal	
  placode	
  	
  
Profundal/trigeminal	
  placodes	
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