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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.)  
Use cellular imaging FRET (Fluorescence Resonance Energy Transfer) technology to establish structure-
function relationships in the actin-regulating protein WASP (Wiscott-Aldrich Syndrome Protein) during 
T lymphocyte activation. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The polymerization of the actin cytoskeleton is critical for the activation of T cells by antigen.  The signal 
transducer WASP (Wiskott-Aldrich Syndrome Protein) is critical for actin polymerization and the protein 
tyrosine kinase ITK (Inducible T cell Kinase) appears to regulate the process.  The mechanism through 
which this process is regulated by ITK is not clearly understood. The resolution of the crystal structure of 
WASP indicates that WASP exists in a ‘closed’ conformation at its resting inactive state.  Upon 
activation, WASP becomes altered to an ‘open’ conformation.  We hypothesize that upon T cell 
activation ITK interacts with WASP and alters its conformational status from ‘closed’ to ‘open’.  Here we 
propose to develop methodology that will allow us to assess the conformational states of WASP in live T 
cells.  To this end, we will tag WASP with Cyan Fluorescent Protein (CFP) and Yellow Fluorescent 
Protein (YFP) at its two termini and measure the interaction of these two fluorescent tags at the various 
conformational states of WASP using Fluorescence Resonance Energy Transfer (FRET).  This is a 
collaborative study between two labs at San Diego State University with joint ventures with NIH and 
NSF.  The study is consistent with the overall mission of the CSUPERB as it can potentially provide 
insights for the development of drugs that can regulate immune responsiveness and it will involve 
students in cutting-edge cell and molecular Biology research. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, 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.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
The proposed study addresses the important issue of how cells of the immune system become activated to 
defend the body against microbes.  As such, it is of significance to biomedical research and to human 
health.  We propose to develop methodology that will allow us to visualize the behavior of proteins inside 
cells of the immune system, especially when these cells ‘turn on’ in response to microbial challenge.  
This technology and its application will provide us with insights that may potentially lead to the 
development of novel drug therapies for diseases where the immune system malfunctions (e.g. 
autoimmunity, cancer, immune deficiencies).  As such, the derived data are of importance to public 
health and to the biotechnology economy of California.   Both of the collaborators in this project are 
deeply involved in the apprenticeship training of students in the molecular life sciences.  Therefore, the 
proposed project is also significant in terms of providing well-trained researchers for the biotechnology 
work force. 


