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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will be 
used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts combined 
are limited to one page total.  
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
Birth defects occur in 1 of every 33 children born in the U.S.  Most occur during the first three months of 
pregnancy and their causes are unknown [1]. To gain better insight into processes that drive organ 
formation the development of salivary glands in the fruit fly embryo can be used as a model.  The specific 
goal is to identify connections between the cellular signals, specifying the position and identity of an 
organ, and the changes in the cytoskeleton, controlling the cell movements required for organ formation.  
This project will take advantage of an existing collection of over 450 stocks of Drosophila melanogster 
that together represent more than 95% of the euchromatic genes in the fly.  The fly genome consists of 
four chromosomes; our goal is to analyze the entire genome for mutations that uncouple the cellular 
signals from the cytoskeleton changes.  Undergraduate research students will carry out this work, 
learning to design and perform independent research, analyze data and present their work at local and 
national research conferences.  This project will provide essential data for a proposal for external funding 
from the NIH. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
Embryonic development requires extensive cell migration.  Cells migrate as 1) single cells, for example 
the ingression of presumptive mesoderm cells in sea urchin and chick embryos, 2) clusters, for example 
lateral line formation in fish and border cell migration in Drosophila melanogaster ovaries, or 3) epithelial 
sheets, for example in neural tube formation in vertebrate embryos.  How and when cells are specified, 
move, and differentiate into organs are areas of active study.  Our long-term goal is to identify factors 
common to epithelial migration, but distinct from single cell or cell cluster migration.  To study salivary 
gland development we will use the model organism, Drosophila melanogaster, which is extremely well 
suited to molecular, cellular, and genetic analyses.  The salivary gland is a simple epithelial tissue formed 
from a placode (group) of epithelial cells on the ventral surface of the embryo that undergo apical 
constriction to invaginate and then migrate toward the dorsal and posterior region.  We have previously 
identified a gene, 18-Wheeler (18W), the activity of which is required for salivary gland formation.  We will 
carry out a genetic screen taking advantage of a collection of deficiencies (mapped deletions of 
chromosomal segments) maintained in the Drosophila Stock Center.  In heterozygous flies these 
deficiencies uncover more than 95% of the euchromatic genes in Drosophila.  Using genetics we will 
generate flies that have one mutated copy of 18W and one deletion of a known segment of a 
chromosome.  If the deficiency removes a gene, the product of which interacts with the 18W gene 
product, then embryos heterozygous for both will show defects in salivary gland formation. Our analyses 
will reveal novel connections, between early cell signaling and the later cytoskeletal changes, that 
contribute to organ development during embryonic development.   
 
NON-TECHNICAL ABSTRACT: (State in layman’s terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project.)         
Birth defects remain a significant cause of morbidity and mortality throughout the world.  Most of these 
affect development during the first three months of pregnancy, and their causes are largely unknown.  To 
better understand the basic mechanisms of organ development in embryos, we use the model organism 
Drosophila melanogaster (fruit fly).  The Drosophila melanogaster salivary gland has been used 
extensively to study organ development.  Previous work in our lab and others’ has identified many of the 
genes involved.  Our current studies will help to connect these genes into a coherent network that links 
early signaling to later cell migration and differentiation.  The high degree of conservation among animals 
suggests that the interactions we discover will be shared in common with other organisms including 
humans, and may provide a better understanding of the genes involved in early organ development that 
can serve as novel targets for therapies. 




