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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. (See instructions.) 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) We propose to develop and analyze a model of cardiac disease caused by mutations in the 
molecular motor responsible for heart contraction. Our work will provide insight into the gene expression 
abnormalities arising from specific heart defects. By defining the abnormal patterns of gene expression, it 
may be possible to develop drug or gene therapies to treat human cardiac disease. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Inherited cardiac disease can arise from contractile 
protein mutations, but the mechanisms of disease progression are unclear. Drosophila melanogaster is a 
potentially powerful model to identify and mutate genes associated with cardiac functional decline and to 
understand the physiological parameters and the gene expression patterns that are disrupted. We propose 
to employ Drosophila to determine how specific myosin heavy chain (MHC) mutations affect cardiac 
muscle gene expression during aging. We have defined Drosophila myosin mutations that affect its 
motor function. We have collaborated with Burnham Institute scientists to determine cardiac performance 
defects in hearts expressing kinetically “fast” or “slow” myosins (via high-speed video imaging and 
computational analysis). We found that these mutant myosins enhance age-related cardiac dysfunction 
and that increasing or decreasing cardiac contractility evokes a restrictive or a dilatory cardiac response, 
respectively. We propose to work with Burnham scientists to isolate mRNA from control and mutant 
hearts of different ages. We will then investigate gene expression in these hearts by DNA microarray 
analysis, using advice and instrumentation provided by GHC Technologies. This will identify genetic 
correlates of normal cardiac aging and those involved in the development of cardiomyopathies. Overall, 
this study will provide insight as to how specific mutations in MHC cause cardiac disorders similar to 
those found in humans. Further, this project will provide important preliminary data for grant applications 
and will allow SDSU students to train in research institute and biotechnology company environments. 
 
EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
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 relevant to California.                                                                                             
We will use a model organism, the common fruit fly, to determine the effects of mutations in a particular 
muscle protein on heart gene expression. By analyzing the structure and physiological properties of the 
mutant hearts, we determined that fruit flies show similar cardiac defects to those found in human hearts 
with contractile protein mutations. Using state-of-the-art biotechnological tools, we will compare the 
patterns of gene expression during aging between normal and mutant hearts. This will yield insight into 
the molecular defects resulting from the expression of the mutant protein. Further, our data may suggest 
potential therapeutic strategies that can be pursued in the model system and eventually translated into 
human therapies. This project will permit scientists and students at San Diego State University to 
collaborate with scientists at the Burnham Institute, a leading biomedical research institute. Students will 
also have the opportunity to work in the biotechnology industry at GHC Technologies to obtain training 
in advanced molecular biological techniques. 


