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Huynh and Johnston., Curr Biol (2004)
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Huynh and Johnston., Curr Biol (2004)
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Huynh and Johnston., Curr Biol (2004)
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Stage 1

Stage 2a Stage 2b Early stage 3 Stage 3

Stage 3

Cox and Spradling., Development (2003)
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Cox and Spradling, Development (2003)
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Huynh and Johnston., Curr Biol (2004)
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Pole cells – the first true cells
Pólové buňky-první pravé buňky

Cellular blastoderm
Buněčný blastoderm

Blastula formation
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mRNA-binding proteins



23 Synchronized nuclear divisions in the early Drosophila embryo
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DAH protein 
localization
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Sulivan et al., Development (1993)
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Embryonální vývoj kopinatce

Change in position
Cell differentiation
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Epitel Mesenchym
Epithelium Mesenchyme
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Ventral furrow/Ventrální rýha
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Ventral side
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Imaginal discs in Drosophila 
larva
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Under control of ecdyson and juvenile hormone

Morphogenic movements during metamorphosis

Predetermined cell fate Adult structures
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Different levels of morphogens

Klaus Sanders experiments in Germany, 1960’s 
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Eric F. 
Wieschaus
The Nobel 
Prize in 
Physiology or 
Medicine 1995 

Christiane 
Nüsslein-
Volhard
The Nobel Prize 
in Physiology or 
Medicine 1995 

Position-dependent rescue of the bcd/bcd
phenotype using cytoplasm from bcd/BCD
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SWALLOW-, EXUPERANTIA- and 
STAUFEN-dependent BCD 
localization
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Maternal tissue as a source of asymmetry in the early Drosophila formation
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GURKEN (TGFα) signal 
perceived via 
TORPEDO

unknown feed-back 
signal to the nucleus 
and microtubule 
reorganization

Reorganization of the 
cytoskeleton and 
anteroposterior axis 
formation
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GURKEN signal  induces 
dorsal specification via 
inhibition of X complex 
formation
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Key Concepts

 Axis formation is based on the asymmetrical distribution of molecular
determinants, mostly proteins and RNAs. Processes ensuring the
asymmetrical distribution of those process occur very early in the
oogenesis.

 The cytoplasm may contain factors (TFs) that regulate the expression of
target genes in the nucleus as shown in pole plasm transplatation
experiments.

 During early development, the developmental potential of cells or group
of cells changes.

 Gastrulation comprises a suite of coordinated cell divisons and
movements that results into movement of specific cells from the surface to
the interior.

 The cytoplasm of embryo in Drosophila and almost all other animal
embryos is heterogenic in terms of the distribution of factors that regulate
developmental fate of adjacent cells. The origin of this heterogeneity is
in the maternal tissue and its mutual interaction with the oocyte.
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Discussion


