Genetics and mechanics of
cell shape determination
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20 minutes of embryonic development

blue = even-skipped; brown = twist
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Cell shape changes during the invagination
of the mesoderm

0.0 min

Martina Rembold



Gastrulation: conversion of single epithelial cell
layer into a mulitlayered embryo
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Invagination: controlled by



The genetic cascade that regulates mesoderm morphogenesis

Dorsal activates transcription of Twist and Snail on the ventral side
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Twist is required for all aspects of the development of the
mesoderm
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The genetic hierarchy downstream of Twist
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Invagination behaviour is cell autonomous




Shape of invagination is determined by
shape of patch expressing Twist




The fate of the other cells Is irrelevant




conclusion:

furrow formation is a cell autonomous,
genetically determined process that depends
entirely and exclusively on the events in the
furrow



Current models and experimental data: only on apical
constriction
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Other forces?

Conte V, Muioz JJ, Baum B, Miodownik M., 2009
Phys Biol. 6: 016010
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‘ - acto-myosin meshwork
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tribbles: required to suppress cell division
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Tribolium castaneum Twist

(K. Handel and S. Roth)
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