The Imaginal disc growth factor 3 interacts with combover, a Planar Cell Polarity
component, during dorsal appendage formation
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Background

Mechanisms of biological tube formation define the
structure and function of organs.
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Drosophila use the wrapping mechanism to create
two eggshell dorsal appendages (DAs)
Schematic of stage S10B egg chamber. Different colors

indicate cell types, including the floor cells (red) and
roof cells (blue), which constitute a DA patch.

At stage 11, cells of the DA patch
change shape and rearrange
(wrap) to form the tubes
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Dorsal appendages

At stages 12 and 13, the DA tubes elongate anteriorly
by intercalation and crawling. At the same time,
chorion protein is released and cross-linked in the tube
lumen.

When the egg is laid, the surrounding cells slough off,
revealing the eggshell. The two dorsal appendages
reflect the form of the tubes that molded them.

The Imaginal Disc Growth Factor 3 (Idgf3) plays a role in
DA formation and its overexpression causes DA defects.

But, what is the role of
Idgf3 in tube formation?
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Our knowledge of Idgf3 is limited, and its genetic pathway is a mystery.
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Question

What genetic pathway does /dgf3 interact with
for dorsal appendage formation?

Methods and Results:

Overexpression of /dgf3 causes DA defects with
incomplete penetrance.
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Modifier screen identifies a region on 3L that enhances
the Idgf3 overexpression (/dgf3-OE) phenotype.
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Schematic of Gene Browser map showing:

* Potential interacting genes 3

* Non-interacting genes Hl

* Genes of unknown interaction
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cmbX9 enhances and cmb-overexpression suppresses
the Idgf3 overexpression phenotype.
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What is it known about cmb?

» cmb, a substrate of Rho Kinase, physically interacts with multiple wing
hair (mwh) and is involved in wing hair formation. [l

cmb overexpression

» Wing hair formation is regulated by the Planar Cell Polarity (PCP) pathway.

» The Planar Cell Polarity pathway drives cell intercalation of epithelial sheets.
(8)

Do Idgf3 and cmb affect cell intercalation during tube

formation? They do not! )
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Overexpression of Idgf3 alone and with cmb*© affect

apical area of DA tubes
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Conclusion and future directions

» Ildgf3 genetically interacts with cmb for DA formation.

» Idgf3 OE affects apical DA tube area, and this effect is enhanced by */cmb*©.

» Is this effect a result of Rok’s known function on setting up apical tension?

» Measuring Myosin-Il of the apical side of DA tubes will help us understand if
Idgf3-cmb is affecting the apical tension of the tubes.
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