Early Development of the Ectoderm

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com

Resources: --;:—--:
http://php.med.unsw.edu.au/embryology/ it

Larsen’s Human Embryology i

The Developing Human: Clinically Oriented Embryology o) -_

Dr Annemiek Beverdam — School of Medical Sciences, UNSW
Wallace Wurth Building Room 234 — A.Beverdam@unsw.edu.au



Lecture overview
Early Development of the Ectoderm

Gastrulation

Neurulation

Neural Crest
Epidermis Development

Ectodermal placodes

HUMAN EMBRYOLOGY

http://php.med.unsw.edu.au/embryology/
Larsen’s Human Embryology
The Developing Human: Clinically Oriented Embryology

Dr Annemiek Beverdam — School of Medical Sciences, UNSW
Wallace Wurth Building Room 234 — A.Beverdam@unsw.edu.au

A — -

Resources:
g‘;v:‘bplng



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:
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= 3 week old embryo




Embryonic development:
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End product gastrulation:

Trilaminar embryo

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




Ectoderm

Midplate ectoderm: nervous system and neural crest
Lateral ectoderm: surface epidermis
Ectodermal placodes
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Neurulation
Midplate ectoderm




Neurulation

Schoenwolf et al: Larsen's Human Embryology, 4th Edition.
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved




Neurulation
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Neurulation




Neurulation
Secondary neurulation

Lumen of medullary
cord becomes

continuous with
Medullary Lumen more cranial
cord develops neural canal

Neural tube Neural

canal
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Neurulation

Mesencephalon Rhombencephalon
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Prosencephalon

Mesencephalic
flexure
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Neurulation

Mesen ephalor

(midbrain

59

elencephalon
{torebrain)

Critical periods of vulnerability for the developing nervous system: evidence from humans and animal models.
Rice D, Barone S Jr. Environ Health Perspect. 2000 Jun;108 Suppl 3:511-33. Review. PMID: 10852851



Neurulation

Critical periods of vulnerability for the developing nervous system: evidence from humans and animal models.
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Neurulation

3 Primary vesicles 5 Secondary vesicles g oina.
Wall Cavity 4
, — Retina - Vision
Teoms — Epithalamus - Pineal gland
D '+ Thalamus - Relay center for optic and
. iencephalon ;
Forebrain auditory neurons
(Prosencephalon) — Hypothalamus - Temperature, sleep, and
breathing regulation
Midbrain — Mesencephalon
(Mesencephalon) — Midbrain — Fiber tracts between anterior
and posterior brain,
Metencephalon optic lobes, and tectum
Hindbrain < — Cerebellum - Coordination of complex
(Rhombencephalon) Myelencephalon -[ e e muscular movements s
Pons = -Fiber tracts between cerebrum
e e ~ and cerebellum (mammals only)
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Spinal cord



Neurulation

6 weeks

— T

W10 1 e -zn

S8 S s
n._.—‘ —_ .- n. - n §



Neurulation
Cerebrospinal Fluid

Choroid plexus of lateral ventricle Superior sagittal sinus
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Spinal Cord Axes

Dorsoventral axis

B Inductive signals
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Modified from Tanabe and Jessell et al., 1996



Spinal Cord Axes

Anteroposterior axis
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Mouse

Hoxa, chromosome 6

Hoxc, chromosome 15

Hoxd, chromosome 2

Adapted from Lewis Wolpert et al., 1998



Spinal Cord Axes

Anteroposterior axis

fly with mutated
Hox gene

normal fly

Hostikka et al., 2009



Cytodifferentation of the Neural Tube
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Neural Crest Development

Neural crest

Neural tube




Neural Crest Development
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Neural Crest Development

‘Watch how
" neural crest
cells spread

out to cover a
wide region
adjacent to

the neural tube




Neural Crest Development

Melanocytes

Dorsal root ganglia

Dermomyotome

Chain ganglia

Chromaffin cells
of suprarenal
medulla

Preaortic
(prevertebral)
ganglia
Enteric
nervous

system
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Neural Crest Development
4 functional domains and lineages

Cranial neural crest:
Cranial mesenchyme, facial skeleton,
cranial nerve ganglia

Cardiac neural crest:

Melanocytes, cartilage, connective tissue

and neurons of some pharyngeal arches,
Contributes to formation of regions of the heart

Trunk neural crest:

Melanocytes, dorsal root ganglia, sympathetic ganglia,
adrenal medulla,

nerves surrounding aorta

Vagal and Sacral neural crest:

Melanocytes, ganglia of the enteric nervous system
Parasympathetic ganglia

Cranial neural crest

Schoenwolf et al: Larsen's Human Embryology, 4th Edition.
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved




Epidermal development

Transverse section

(A)

Lateral surface ectoderm
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Schoenwolf et al: Larsen's Human Embryology, 4th Edition.
Copyright © 2008 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved

Interfollicular epidermis (surface epithelium)

Epidermal Appendages:
Hair follicles
Glands (sebaceous, sweat, apocrine)

Mammary glands
Nails
Teeth



Ectodermal placodes

Otic placodes

Olfactory (Nasal) placodes
Optic (Lens) placodes
Adenohypophyseal placode
Profundal/trigeminal placodes

Mouse Pituitary Development
(based upon Sheng and Westphal, 1999)

midbrain

heart  membrane

pontine
flexure

lobe

anterior lobe

E12 definitive pouch E17 pituitary gland
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