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Organogenesis in Vertebrates: Endo- and Mesodermal 
Derivatives
 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

 Endoderm derivatives development
 alimentary canal and its derivatives formation
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Importance of intercellular communications 

•MYOD,MYF5
•Muscle cells specific TFs

•Mouse DELTA homologue
•Somites segmentation signalling
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to Shh signalling

Muscle-specific TFs
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Reciprocal induction in kidney development
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Reciprocal induction in kidney development

Gilbert, SF, Developmental biology

GDNF/GDNF GDNF/gdnf gdnf/gdnf
The role of glial-derived neurotrophic factor (GDNF) 

WT1

Metanephrogenic mesenchyme 
ability to respond to ureteric bud 
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Vacek, Embryologie (2006)
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20-days-old human embryo 26-days-old human embryo
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AER
7 rounds of mitosis

Proximodistal limb patterning



Hamburger & Hamilton Stage 4 (15 hours)

HH Stage 9 (31 hours 8 somite)

HH Stage 10 (33 hours)

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

Chicken embryo as a developmental model
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Key Concepts
 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.


