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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
= gpatial-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
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
=  oogenesis and blastula formation
=  placental tissue differentiation
=  extraembryonic tissue formation
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
=  oogenesis and blastula formation
placental tissue differentiation
extraembryonic tissue formation
use of embryonal cells in mammals transgenosis
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¢ Isolate single cells from a blastocyst of black mouse parents. Pick a single cell from the first culture and grow a clone of this cell in
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
=  oogenesis and blastula formation
=  placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
= spatial-specific differentiation of neural crest derivatives
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals

oogenesis and blastula formation

placental tissue differentiation

extraembryonic tissue formation

use of embryonal cells in mammals transgenosis

o 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
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
= gpatial-specific differentiation of neural crest derivatives
= stratification of neural tube

o Development of brain and its derivatives
»= brain vesicles formation and development
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Changes in motility, cell division and apoptosis results into further
segmental brain differentiation and vesicles formation
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
= gpatial-specific differentiation of neural crest derivatives
= stratification of neural tube

o Development of brain and its derivatives
= brain vesicles formation and development
= eye development
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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 lhe head region Ectopic eye below the wing Ectopic eye on the antena
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
= gpatial-specific differentiation of neural crest derivatives
= stratification of neural tube

o Development of brain and its derivatives
= brain vesicles formation and development
= eye development
= cranial ganglia and sensory organ epithelia
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TABLE 6.2 A SUMMARY OF THE FUNCTION Al
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I. Cichovy
(nervus
olfactorius)

Il.Zrakovy (n. olfactorius)
lll. Okulomotoricky (n.
oculomotoricus)

IV. Kladkovy (n.
trochlearis)

V. Trojklanny (n.
trigeminus)
VI. Odtazny (n. abducens)

VIl.Licni (n. facialis)

VIIl. Rovnovazné sluchovy
(n. statoacusticus)

IX. Jazykohltanovy (n.
glossopharyngicus)

X. Bloudivy (n. vagus)

XI. Pfidatny (n.
accesoriccus)

XIl. Podjazykovy (n.
hypoglossus)
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L m— — —— e TR ————
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Eye muscle (motor)
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Mainly motor
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Mainly motor
Tongue (motor)
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Outline of Lesson 4

Organogenesis in Vertebrates: Ectodermal Derivatives

o Early development of mammals
= oogenesis and blastula formation
= placental tissue differentiation
= extraembryonic tissue formation
= use of embryonal cells in mammals transgenosis

o Differentiation of neural tissue
= mechanisms of neural tissue specification
= signaling in the spinal cord development
= gpatial-specific differentiation of neural crest derivatives
= stratification of neural tube

o Development of brain and its derivatives
= brain vesicles formation and development
= eye development
= cranial ganglia and sensory organ epithelia

o Integument
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Key Concepts

o The first zygote division in the mammal development is highly
asymmetric

o Mammals developed placenta as a terrestrial life adaptation that is
different from terrestrial adaptations of birds and amphibians and
allows intrauteral embryo development.

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

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

o Eye development is highly conserved.

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