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Microtubule organization –
prior to oocyte maturation
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Nurse and Follicle Cells of the Egg Chamber are 
Instrumental in Patterning the Early Embryo



Microtubule organization – in a mature oocyte
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Gap mutants

large contiguous deletions
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hunchback (red), Kruppel (green) and giant (b



hairy (red) and runt (green)

Odd-skipped (red) and hairy (green)



Pair-rule

Two segment periodicity
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Segment polarity

Deletions/duplications in
every segment
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engrailed
hedgehog
wingless
patched
armadillo
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Morphological events are preceded by molecular events





The Dorsal 
Nuclear 
Gradient



Problems with diffusion:

Pathway and diffusion constant  - tortuous path
makes diffusion constant some 5 times less

Reliability

Precision - robustness but…..

Making a gradient   
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