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Week 1/2 Lecture overview

Fertilization
Cleavage stages
- Week 1
Morula formation
Blastocyst formation i
Implantation
- Week 2
Generation of bilaminar embryo
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HUMAN EMBRYOLOGY

Week 3 Lecture overview

Placentation
Body axes
Gastrulation
Notochord formation

Embryo folding
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Implantation

Week 2

Trophoblast differentiates into cytotrophoblast and syncytictrophoblast
and begins to implant into the uterine endometrium; embryonic disc
becomes bilaminar

Amniotic cavity forms; syncytiotrophoblast expands

Cells migrate from hypoblast to form primary yolk sac; lacunae form within
the syncytiotrophoblast; implantation is complete: syncytiotrophoblast
surrounds embryo

Extraembryonic mesoderm forms and splits 10 form chorionic cavity;
trophoblastic lacunae anastomese with maternal blood sinusoids

Cells migrate from hypoblast to form secondary yolk sac; primary yok
sac pushed aside and begins to degenerate

Primary yok sac is reduced to a remnant at the abembryonic pole of the
cherionic cavity

Embryo proper is attached to the chorion by the connecting stalk
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of the second week
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Placentation

15t week: Nutrients through diffusion
Later: uteroplacental circulation

Day 11-13
Trophoblastic lacunae
Fusion with maternal circulation

Primary chorionic stem villi formation: Cytotrophoblast projections into lacunae
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Placentation

Day 16
Secondary stem villus
Cytotrophoblast projections

Day 21
Tertiary stem villus
Blood vessel development
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Placentation

Placental barrier

No mixing of embryonic and maternal blood
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4 separating tissue layers:
Endothelium

Connective tissue (EEM)
Cytotrophoblast
Syncytiotrophoblast



Body axes
Anatomical orientation
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Implantation
Week 2

Trophoblast differentiates into cytotrophoblast and syncytiotrophoblast
and begins 1o implant into the uterine endometrium; embryonic disc
becomes bilaminar

Amniotic cavity forms; syncytiotrophoblast expands

Calls migrate from hypoblast to form primary yolk sac; lacunae form within
the syncytiotrophoblast; implantation is complete: syncytiotrophoblast
surrounds embryo

Extraembryonic mesederm forms and splits 1o form chorionic cavity;
trophoblastic lacunae anastomoese with maternal blood sinusoids

Celis migrate from hypoblast 1o form secondary yolk sac; primary yok
sac pushed aside and begins to degenerate

Primary yok sac is reduced to a remnant at the abembryonic pole of the
cherionic cavity

Embryo proper is attached to the chorion by the connecting stalk
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Cytotrophoblast

Extraembryonic
mesoderm

Gastrulation

Day 15

Formation of the 3 germ layers
Formation of body axes

Bilaminar embryonic disc
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Gastrulation

Day 16

Ingression of epiblast cells: EMT transition
Generation of definitive endoderm
Generation of intra-embryonic mesoderm
Oropharyngeal and cloacal membrane
Embryonic ectoderm
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Gastrulation

Day 16

Ingression of epiblast cells: EMT transition
Generation of definitive endoderm
Generation of intra-embryonic mesoderm
Oropharyngeal and cloacal membrane
Embryonic ectoderm
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Gastrulation

Ingression of epiblast cells: EMT transition

Neural plate

Skin
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Gastrulation

DV axis generation: Nodal cilia, Lefty/Nodal signalling
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Gastrulation

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

Hypoblast:
- replaced by definitive endoderm



End product gastrulation:

Trilaminar embryo

Endoderm
epithelial linings of gastrointestinal, liver, pancreas,
thyroid and respiratory tracts




Embryonic development:

—
3 weeks
—
[ Ectoderm (external layer) | | Mesoderm (middile layer) | | Endoderm (internal layer) | | Germ cells | ]
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Embryonic development:

Zygote
Gametes «<——— Primgffiial
gerrgfcells Cleavage
Ext. emb¥ect. of Sweat glands*
Urinary bladder* amnion afi chorion =
Gastrulation Nails
mary glands*
Allantois* ENDODERM I Hair
Liver Trachea* |
Pancreas* bronchi*,
lungs "
Digestive tube Lens of eye
ds*
ditory i
Thyroid MESODERM esicle* Stomodaeal
Pl 1 epithelium
pouches* Inner ear mechanism
I ALl Oral epithelium

Middle ear*, Tonsillar Nasal and olfactory

eustachian tube recesses* epithelium and Enamel of teeth
Primitive thymus®, ALV plfactory nerye Anterior lobe

parathyroids* Parathyroids* Proctodaeal ) of hypophysis

\ Postbranchial epithelium Pars neuralis
thra nel
bodies’ Motor spinal of hypol:hysis
nerve roots 2
Spinal cord

Anal canal*

Retina* and

i i i Brain
optic nerve Optic vesicles

Cranial motor nerves

Sensory spinal

Cranial senso!
24 nerve roots

ganglia and nerves

N Spinal dorsal Medulla of
adrenal

root ganglia

L Dentine
of teeth theti
Skull and z::gl’; 2
branchial
cartilages

ephalic
connective

Page 342

S.F. Gilbert
Developmental Biology
5th edition

*Chart indicates origin of epithelial part
of organ only. These organs all have
secondary supporting investments of
mesodermal origin.



Notochord
B ——
Amniotic cavity — / A - Ectoderm
Notochordal process — A

— Mesoderm

Yolk sac — ~ Endoderm

Cardiogenic

Oropharyngeal mesoderm

membrane

Prechordal
plate

Notochordal
process

= ~ Notochordal
process

Primitive streak

Cloacal
membrane

A Early 17th day C Late 17th day

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

Axial mesoderm

Transient

Crucial signalling centre

Mechanical role in embryonic folding



Notochord
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Axial mesoderm

Transient

Crucial signalling centre
Mechanical role in embryonic folding



= Embryo folding
4

Generation of primitive gut
Neural plate and neural tube
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= 3 week old embryo




= 4 week old embryo
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