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Summary
The atypical cadherin Fat acts as a receptor for a signaling pathway that regulates growth and

planar cell polarity. Dachsous is also a transmembrane protein with multiple cadherin domains
and is a Fat ligand. Genetic studies in Drosophila identified the four-jointed gene as a
regulator of Fat signaling. However, Fj is a type Il transmembrane protein that functions in the
Golgi. This suggested that Fj might influence Fat signaling by posttranslationally modifying a
component of the Fat pathway, as a glycosyltransferase, Fringe, does in Notch signaling. To
investigate this possibility, I tried to characterize the biochemical activity of Fj, and showed that
four-jointed encodes a protein kinase that phosphorylates serine or threonine residues within
extracellular cadherin domains of Fat and Dachsous. Four-jointed functions in the Golgi and is
the first molecularly defined kinase that phosphorylates protein domains destined to be
extracellular. An acidic sequence motif (Asp-Asn-Glu) within Four-jointed was essential for
its kinase activity in vitro and for its biological activity in vivo. Our results indicate that
Four-jointed regulates Fat signaling by phosphorylating cadherin domains of Fat and Dachsous

as they transit through the Golgi.
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