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Development of the Compound Eye in Drosophila
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Ancient Origins of the Compound Eye
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Ommatidium (Greek: Eyelet)
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Peter Lawrence, Making of the Fly (1992)





Dan-Eric Nilsson (1989)

Fused Rhabdomeres - Rhabdom (Greek: Rod)

Apposition Eye



Dan-Eric Nilsson (1989)

Open Rhabdomeres - Neural Superposition Eye



Deep pseudopupil

Simple pseudopupil
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True Superposition Eye
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True Superposition Eye
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Early Development of the Drosophila Eye
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A Moving Wave of Morphogenesis and Differentiation
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Cell Pattern After Most Growth Has Terminated



HJ Becker (1957) Mol Gen Genet

Typical Patterns of Clonal Lineage Traced Beginning 48hr AEL
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Typical Patterns of Clonal Lineage Traced Beginning 48hr AEL

High Low
Number of Cell Divisions



Furrow moves ∼ 2 cell diameters / hr

Average cell cycle time = 8 - 10 hr



A Moving Wave of Morphogenesis and Differentiation
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A Moving Wave of Morphogenesis and Differentiation
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Escudero et al (2007)E-cadherin
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Why is a morphogenic deformation coupled to a chemical wave?



Why is a morphogenic deformation coupled to a chemical wave?

Lubensky et al (2011) PNAS
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Feedback in the furrow?
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Local Induction of Cell Fates by R8



R8 Secretes Spitz to Activate EGFR and Trigger Differentiation
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Two Days Later…..
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Two Days Later…..
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Savin et al (2011) On Growth and Form of the Gut
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Two Cadherins are differentially expressed in the eye



N-Cadherin+ Cells E-Cadherin+ Cells
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