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Organogenesis in Vertebrates: Ectodermal Derivatives
 Early development of mammals

 oogenesis and blastula formation
 placental tissue differentiation
 extraembryonic tissue formation
 use of embryonal cells in mammalian transgenosis

 Differentiation of neural tissue
 mechanisms of neural tissue specification
 signaling in the spinal cord development
 spatial-specific differentiation of neural crest derivatives
 stratification of neural tube

 Development of brain and its derivatives
 brain vesicles formation and development
 eye development
 cranial ganglia and sensory organ epithelia

 Integument
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There’s very early cell fate 
specification during mammals 
embryogenesis at the stage of 
two-celled embryo!



Outline of Lesson 4
Organogenesis in Vertebrates: Ectodermal Derivatives
 Early development of mammals

 oogenesis and blastula formation
 placental tissue differentiation
 extraembryonic tissue formation



Processes of the primitive 
streak and Hensen’s node 
formation are conserved 
between chicken and human 
embryos  and the first genes 
involved are being identified 
(e.g. HEX, CERBERUS, 
ARCADIA, etc.]. However, the 
head organizing centre seems 
to be specific and neceessary 
for human embryos.
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How many cells are necessary for the embryo proper formation?
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Homologues of the Drosophila’s HOM genes are involved in the 
anteroposterior axis formation
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Lateral view of three-days old chick embryo
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Changes in motility, cell division and apoptosis results into further 
segmental brain differentiation and vesicles formation 

acquiring of identity of individual vesicles, their wiring and final 
sculpting of the brain
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Ectopic overexpression of EYLESS results into ectopic eye formation in Drosophilla 
and mouse PAX6 is able to complement eyless mutation

Ectopic eye in the head region Ectopic eye below the wing Ectopic eye on the antena
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I. Čichový 
(nervus 
olfactorius)
II.Zrakový (n. olfactorius)
III. Okulomotorický (n. 
oculomotoricus)
IV. Kladkový (n. 
trochlearis)
V. Trojklanný (n. 
trigeminus)

VII.Lícní  (n. facialis)
VI. Odtažný  (n. abducens)

VIII. Rovnovážně sluchový  
(n. statoacusticus)
IX. Jazykohltanový (n. 
glossopharyngicus)
X. Bloudivý (n. vagus)
XI. Přídatný (n. 
accesoriccus)
XII. Podjazykový (n. 
hypoglossus)
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Key Concepts
 The first zygote division in the mammal development is highly

asymmetric
 Mammals developed placenta as a terrestrial life adaptation that is

different from terrestrial adaptations of birds and amphibians and
allows intrauteral embryo development.

 There is intense tissue communication during neural tube
development allowing its differentiation in both anteroposterior and
dorsoventral axis via formation of morphogen gradient.

 Multipoptent neural crest undergo complex targeted cell movements
that allows their spatial-specific differentiation.

 Eye development is highly conserved.

 Both neural cord and eye development employ common mechanism
of morphogenic gradient formation: BMP/HGG


