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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  The specific aims of this proposal are to determine the in vivo spatial and temporal 
distribution of the developmentally important Hedgehog and Wingless receptors in Drosophila 
melanogaster.  A key milestone of this proposal will be the expression of Green Fluorescent Protein 
(GFP) receptor fusion proteins in Drosophila. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
In previous experiments (Ramirez-Weber and Kornberg, 1999) I described the presence and distribution 
of actin based cellular projections (cytonemes) that allow cells at a distance to connect to organizing 
centers in developing tissues. Cytonemes might thus provide a conduit by which morphogens (e.g. 
Hedgehog, Wingless, and Decapentaplegic) could be received and/or released at a distance. As a first test 
of this model labeling one of the Dpp receptors (thickviens) with GFP has revealed that the receptor itself 
traffics inside the cytoneme (manuscript in preparation). The specific aims of this proposal are to 
determine the in vivo spatial and temporal distribution of the Hedgehog (Patched, Smoothened) and 
Wingless (Dfrizzled 2) receptors in developing embryonic tissues of Drosophila melanogaster.  This will 
be accomplished by constructing GFP-receptor fusion proteins (patched, Smoothened, D-frizzled 2) using 
standard molecular biology techniques. Several constructs will be made, fusing GFP to different parts of 
the receptor, thereby increasing the likelihood of obtaining a functional tagged receptor.  Initially testing 
of GFP-receptor fusions will be done in a Drosophila tissue cell line (S2 cells). Once in vitro testing of 
fusion proteins is completed, Drosophila transgenic strains harboring GFP-receptor fusion proteins will 
be established using standard molecular and Drosophila genetic protocols. In vivo spatiotemporal 
distribution will then be determined for each GFP-receptor fusion protein using optical imaging 
methodologies. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project relevant to California.  Do not include proprietary or confidential information.  This may 
be distributed before the funding decision has been finalized. 
 
The process by which cells transmit, receive and interpret deterministic signals is a fundamental 
biological problem of particular relevance during the embryogenesis of multicellular organisms. Some of 
these signaling molecules (e.g. Hedgehog, (Hh) and Wingless (Wg)) play critical roles in the 
establishment of pattern during embryogenesis and their aberrant activation has been implicated in a 
variety of human congenital malformation and cancers.  It has become increasingly clear that our static 
and imprecise characterization of how these morphogenetic proteins move and activate signaling 
cascades in cells needs to be revised if we are to understand how they function. The specific aims of this 
proposal is to determine the in vivo spatial and temporal distribution of the Hedgehog and Wingless 
receptors visualized by means of a fluorescent tag expressed in the model organism Drosophila 
melanogaster.  This fluorescent fusion receptor can then be analyzed through the use of advanced 
imaging techniques.  The availability of genetic, molecular, and cellular methodologies make Drosophila 
an exceptional model system to tackle this problem.  Data from this study will further our understanding 
at a fundamental level of how these types of receptors function that can aid in possible future therapeutic 
treatments. 


