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How do signaling proteins like Hh and Dpp move across fields of 
cells?

Signaling protein gradients elicit concentration-
dependent responses from target cells













FGF receptor Btl localizes to ASP 

cytonemes
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Dpp receptor Tkv localizes to ASP 

cytonemes
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GRASP – split GFP complementation
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Regulation and gene expression in the (early) 
Drosophila embryo



“Wolpert doctrine”

“It is not birth, marriage or death [or the kids moving out of 
the house or the dog dying] but gastrulation which is truly the 
most important time of your life.”



mid-bastoderm transition
(MBT)



The cell cycles in the early Drosophila embryo 

are rapid (9.6 minutes) and proceed 

synchronously without cytokinesis in a 

syncytium.

The cell cycle times begin to slow after nine 

cycles, but synchrony remains remarkably strict 

until after the 14th cycle when cells form and 

gastrulation begins.

Dogma: the interphase period of the rapidly 

dividing syncytial nuclei (3.4 min) is too short for 

functional transcripts to be made or for mRNA to 

be made and translated.
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Zehra takes maternity leave



No takers 



20+ years later ….



Zehra returns from maternity leave





20+ years later …

Many new techniques: fluorescent proteins, PCR, genomic analysis 
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Cycle 3

WT

461/461 cycle 2-7 embryos

# nuclei = 2n

en/+  X  en/+

16/18 cycle 3 embryos = 4 nuclei

2/18 cycle 3 embryos = 3 nuclei
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RNA-seq from early cycle embryos

60 X 106 reads



RNA-seq identified a group of about 50 genes that produce 

transcripts in pre-syncytial blastoderm embryos.




