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Aristotle

“The generation of Animals (ca. 350 BCE)”

• Some animals are born from eggs (birds, frogs, invertebrates)

• Some by live birth (placental mammals)

• Finding the functions of the placenta and the umblical cord



William Harvey

(1578-1657)

“Ex ovo omnia (All from the egg)”
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Chick developmental anatomy

Marcello Malpighi

(1628-1694) “Founder of microscopic anatomy”



A revolution in descriptive embryology (1820- )

The most talented microscopically inclined investigators 

– three friends of Baltic German – transformed 

embryogy into a specilized branch of science

➢ Heinz Christian Pander

➢ Henrich Rathke

➢ Karl Ernst von Baer Edler von Huthorn



(1794-1865)

1817 - Discovering germlayer using

chicken embryo

1812-1814 University of Tartu (Dorpat) Faculty of Medicine

> Germany Würtzburg (MD)

Father of embryology “embrüoloogia isa“

Heinz Christian Pander

Three distinct germ layers

✓ Ectoderm

(neuron, skin)

✓ Mesoderm

(bone, blood cells)

✓ Endoderm

(stomach, lung)



Martin Heinrich Rathke

✓ Discovery of the pharyngeal arches in bird and mammal embryos

✓ Description of the structure later called Rathke’s pouch (the anterior lobe of the pituitary gland)

1828-1835 University of Tartu (Dorpat) professor of physiology, 

pathology and medical semiotics

1835- University of Königsbergi professor of anatomy and zoology

(1793-1860)

One of the founders of modern embryology



Karl Ernst Ritter von Baer, Edler von Huthorn

❖ Naturalist

❖ Biologist

❖ Geoloogist

❖Meteorologist

❖ Geographer

“Endemic diseases among the Estonians."

1814, doctral thesis

1810-1814 University of Tartu 

(Dorpat) Faculty of Medicine

(1792-1876)



Karl Ernst Ritter von Baer, Edler von Huthorn

➢ 1810-1814 University of Tartu (Dorpat) 

Faculty of Medicine

-Berlin, Vienna, Würzburg

➢ 1821- professor at the Königsberg 

University

➢ 1841-1852 St Petersburg Academy of 

Science professor

Founder of descriptive/comparative embryology

✓ Description of the blastula stage of development
✓ Discovery of the notochord
✓ Discovery of mammalian ovum



Karl Ernst Ritter von Baer‘s Laws of Embryology

Lizard or Human?



Karl Ernst Ritter von Baer‘s Laws of Embryology

Lizard Human



“ Elus on kaks tähtsat otsust:

1) Läbida korralikult 

gastrulatsioon

2) Valida endale õige naine

kui siis miskit valesti läheb on 

kõik untsus”

1958 Prof. Alar Karis

2007-2012 TÜ rektor

2021 – EV president

Embryology in Tartu

Prof. Jüri Kärner (1940-2010)

1988–1993 TÜ rektor
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Embryology in Tartu

Prof. Jüri Kärner (1940-2010)

1988–1993 TÜ rektor

"There are two important decisions in life:

1) Go through gastrulation properly

2) Choose the right woman for yourself

if something goes wrong, everything is 

gone"



Cell fate commitment and the Waddington landscape model

Schematic representation 

of the development 

potentials

Conrad Waddington (1957)

https://www.pinterest.co.uk/pin/230739180880214418/
https://www.pinterest.co.uk/pin/230739180880214418/


Reprograming!

Rossant and Mummery (2012)

https://www.pinterest.co.uk/pin/230739180880214418/


Modified from Takahashi and Yamanaka (2015)

Cell fate changes on Waddington's landscape 



Simple in vivo model is suitable for 

addressing complex questions in biology!

Fruit fly: Drosophila melanogaster



About 75 % of known human disease genes had 

an identifiable match or orthologue in fruit flies



Bangi et al, 2019

(Whole-exome sequencing)
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