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o Mesoderm derivatives development

somites formation and signalling

formation of muscles

endochordal ossification and signalling
nephrogenesis

formation of gonads

hematopoesis and circular system development
limbs formation

o Endoderm derivatives development

alimentary canal and its derivatives formation



Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
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J FGF8 = mature, anterior-located cells - ’determination front”
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Neural tube
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
= endochordal ossification and signalling
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
= endochordal ossification and signalling
* nephrogenesis
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Pronephric duct stained
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anti-cytokeratin Ab
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Renal vesicles form.
Branching and
aggregation continues.

Epithelium differen-
tiates and tubules form.
Glomeruli vascularize.
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aggregation continue.
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Reciprocal induction in kidney development
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Reciprocal induction in kidney development
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
= endochordal ossification and signalling
= nephrogenesis
= formation of gonads
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Kanalek mesonefros
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20-days-old human embryo
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D. 16 Weeks
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E. Adult

Vas deferens

Ductuli
efferentes
Efferent
ductules

Nadvarle

Epididymis

seminiferous tubules

CPCEITEC



F. 7 Weeks

Degenerating Degenerating

mesonephric medullary
tubule cords

: Degeneruijici
Wolftian medularni provazce
duct

Cortical

cords
Kortikalni provazce

Mullerian

duct  Enithelium



G. 21 Weeks
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
= endochordal ossification and signalling
= nephrogenesis
= formation of gonads
» hematopoesis and circular system development
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A. Ventral views B. Transverse views
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pharyngeal (or branchial) arches —  Cjrcular system remodeling in mammals

¢
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Blood streaming in the initial circular system in amniote embryo
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Blood streaming in the remodeled circular system in amniote embryo
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Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development
= somites formation and signalling
= formation of muscles
= endochordal ossification and signalling
= nephrogenesis
= formation of gonads
= hematopoesis and circular system development
* limbs formation
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Stredni mozek
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AER

ﬂ 7 rounds of mitosis

Proximodistal limb patterning 11
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Chicken embryo as a developmental model

Hamburger & Hamilton Stage 4 (15 hours) HH Stage 10 (33 hours)

HH Stage 16-17 (56 hours) Y e HH Stage 38 (12 days)

aaaiine.
e Gy,
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In Vivo Imaging
of
Chick Development

Visualizing cell movements
in living chick embryos

Paul Kulesa
Scoll Fraser Laboraiory
California Institute of Technology



Outline of Lesson 5

Organogenesis in Vertebrates: Endo- and Mesodermal
Derivatives

o Mesoderm derivatives development

somites formation and signalling

formation of muscles

endochordal ossification and signalling
nephrogenesis

formation of gonads

hematopoesis and circular system development
limbs formation

o Endoderm derivatives development

alimentary canal and its derivatives formation
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Pharyngeal arch-specific endoderm derivatives development

Contact with diencephalon

oral plate Hypofyza &
N £ Antherior pituitary <:| Rathkeova
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Notochord Parathyroid Thyroid  Rathke’s pouch

Spinal Dorsal Thymus Oral cavity Midbrain

cord aorta
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Palatine tonsil Maxillary and mandibular jaws Eustachian tube



Hitan Mesenchyme

Pharynx Tracheal interactions Bocni
ddusky Pridusnice

lung) bud pru
Tracheal (lung) Lateral Trachea

groove bronchi
Prudusnicova
ryha — ——

Primarni ~ Primary
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A.

Eye

At 9 days

Heart

Pancreas

7

Intestine
Strevo

B. At 12 Days

Pancreatic
epithelium

Mesenchyme

Pancreatic
diverticulum

C.

=_— .

Duct

At 15 Days

Connective
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Krevni Blood
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a2
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Zymogens production

*Precursors of peptidaeses, nucleases
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Developmental potential is studied via e.g. transplantation experiments,,
while developmental fate is best studied using modern molecular techniques
in a normal embryo.

Vertebrate embryos have a conservative axial organization proceeding from
the midline to the periphery: notochord, somite, nephrotome, or gonad and
lateral mesoderm (limb buds).

Iterative oscillations of the gene expression in a combination with gradient of
gene expression allow proper body segmentation during embryonic
development. Underlying molecular mechanisms are at least partially
conserved in Drosophila and vertebrates.

Normal tissue and organ formation depends not only on the presence of
signalling molecules, but also on the appropriate timing of ligand-receptor
interactions. Such communications can establish feed-back loops, as
demonstrated e.g. in case of cartilage and bone formation.

Cell aggregation/disaggregation is one of the key developmental
mechanisms guiding new organ formation.

Some structures are transient during development, e.g. pronephros, some,
e.g. circular system are extensively remodelled during development.
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