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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.)            As a first step towards understanding how specific signaling pathways control actin 
cytoskeleton, we will identify actin-binding proteins regulated by phosphorylation in yeast.  This may 
ultimately lead to a better understanding of actin regulation during muscle contraction, brain 
development, cancer metastases or other medically relevant processes.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
       Actin cytoskeleton is a dynamic scaffold which spatially and temporally controls key cellular 
processes such as cell division, motility, vesicle trafficking and establishment of cell polarity. Many 
actin-binding proteins and regulatory kinases that affect actin cytoskeleton have been identified (e.g. 
protein kinase C, MAP kinase pathways, actin regulatory kinase family).  However, direct links between 
signaling pathways and the actin-binding proteins are not as well characterized. The goal of this project is 
to identify yeast actin-binding proteins regulated by phosphorylation.  We will combine a novel assay for 
reconstitution of actin assembly in cell-free extracts with two-dimensional gel electrophoresis and 
immunoblotting to test whether phosphorylation regulates actin binding of the twelve highly conserved 
yeast proteins: cofilin, profilin, twinfilin, capping protein, tropomyosin, Sac6, Scp1, Abp1, Aip1, Arp2, 
Las17, and Srv2. There are two main advantages to this approach. First, actin binding is examined in 
extracts, in the presence of cellular signaling proteins and other binding partners, and may reveal novel 
regulatory effects not detected with purified proteins. Second, this approach provides information about 
phosphorylation that is relevant to the specific biochemical activity of a protein.  In the future, this 
approach can be integrated with the genetic and chemical genetic tools available in yeast to connect 
specific signaling pathways to actin-binding proteins.  This project will provide exciting opportunities for 
four undergraduate researchers to learn modern techniques of protein biochemistry and proteomics.     
 
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. 
 

       Actin cytoskeleton is a complex and dynamic machine that generates force and movement inside 
our cells. Changes in the actin cytoskeleton are required for heart muscles to contract, for cells of the 
immune system to crawl to a site of infection, for new brain cells to make the right connections, and 
for cancer cells to leave their original location and spread to other parts of the body. My goal is to 
understand how the changes in the actin cytoskeleton occur in a relatively simple organism, baker’s 
yeast. The actin cytoskeleton proteins in yeast and in humans are very similar; therefore, what we 
learn about yeast cells should also apply to human cells. The goal of this project is to identify proteins 
that change their interactions with actin in response to various signals. These proteins may be the 
targets of inappropriate cell signaling in diseases. Learning how actin is regulated will help us 
understand how diseases such as cancer and muscular dystrophy develop and, hopefully, suggest 
novel routes for curing these diseases.  
    

 


