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of the Spi precursor, without activating the receptor. Since 
only cleaveable Spi and Krn proteins are potent, cleavage is 
essential for all of their biological activities.

The range of Spi signaling is distinct for each phase or tissue. 
In some cases activation is exclusively autocrine, in the cells 
processing Spi, while in other stages activation is observed in 
the cells adjacent to the ones secreting the ligand. The range of 
activation is tightly controlled by the inhibitory secreted ligand 
Argos, which is induced by the pathway. The spatial pattern 
of DER activation and the resulting cell fates are thus directly 
derived from the diffusion patterns of Spi and Argos. In order 
to follow these patterns and their regulation, GFP fusions are 
being tested in embryos.

Another receptor tyrosine kinase studied in the lab is the 
PDGF/VEGF receptor homologue. This receptor was shown by 
another group to cooperate with the EGF receptor in guiding cell 
migration in the ovary. Thus, in contrast to the MAPK pathway 
which is activated uniformly by RTKs, this receptor may trigger 
local activations in the responding cells and affect the pattern 
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The Drosophila EGF receptor signaling cascade is one of 
the cardinal pathways regulating cell fate decisions at different 
stages of development. Following activation of the receptor, the 
information is transmitted intracellularly through the canonical 
Ras/MAPK pathway. While there is only a single receptor, a 
battery of ligands allows flexible regulation of the pathway at 
each phase. The cardinal ligand used throughout development 
is Spitz (Spi), which is produced as an inactive transmembrane 
precursor, and is homologuos to TGF alpha. Only the cleaved, 
secreted form of Spitz is biologically active. Spitz is broadly 
expressed. Thus, activation of the pathway is determined by 
regulation of Spitz cleavage. Genetic screens have identified 
two additional proteins necessary for Spitz cleavage termed 
Star and Rhomboid (Rho), but their mechanism of action was 
not known. Star is a novel type 2 transmembrane protein, and 
Rho is a seven pass transmembrane protein.

We have generated a cell culture assay for Spitz cleavage, 
by expressing Spitz, Star and Rho in Drosophila S2 cells. 
Complexes between the Spi and Star proteins, as well as 
between the Star and Rho proteins were identified, but no 
Spi/Star/Rho triple complex was detected. This suggests a 
sequential activity of Star and Rho in mSpi processing. The 
interactions between Spi and Star regulate the intracellular 
trafficking of Spi. While the Spi precursor is retained in the 
periphery of the nucleus, coexpression of Star promoted 
translocation of Spi to a compartment where Rho is present, 
both in cells and in embryos. A Star deletion construct which 
maintains binding to Spi and Rho, but is unable to facilitate Spi 
translocation, lost biological activity. These results underscore 
the importance of regulated intracellular trafficking in processing 
of TGF alpha family ligands.

A new Drosophila EGF receptor ligand (termed Keren), was 
identified by database searches. We show that Keren (Krn) is a 
functional homologue of Spi, since it can rescue the spi mutant 
phenotype in a Rho and Star-dependent manner. In contrast to 
Spi however, Krn also possesses a weak Rho/Star-independent 
ability to undergo low level cleavage and activate the EGF 
receptor, as evident both in tissue culture and in vivo. By using 
Spi/Krn chimeric and deletion constructs we have identified the 
cytoplasmic domain of Spi as responsible for restricting basal 
levels of Spi processing. This allows high levels of expression 

Fig. 1 Sequential activities of Star and Rho in mSpi processing. mSpi is 

retained in the ER. Star binds to mSpi and promotes shuttling to the trans 

Golgi network (TGN) containing Rho, thus leading to efficient cleavage 

and secretion of Spi.  
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of actin polymerization. Dominant negative constructs of the 
receptor generated in the lab show an additional mutant 
phenotype, namely the formation of wing blisters, due to 
improper adhesion between the adjacent wing monolayers. 
Monitoring actin in these layers at the time of adhesion shows 
dramatic abnormalities and massive polymerization. The roles 
of the receptor in promoting cell polarity and apposition in this 
tissue are being examined.
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