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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.)  
The project will explore a novel protein's conformational dynamics to examine basic questions of protein 
stability and folding. A simple set of experiments will open the door to a long-range study of the 
molecular mechanisms of protein conformational change and ligand binding.  
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:        

CusF is a newly identified beta-sheet protein involved in bacterial copper resistance. Stable and 
monomeric in solution, this protein is an ideal model system for examining the mechanism of beta-sheet 
formation and stability and the effects of ligand-binding on protein conformational dynamics. Using 
circular dichroism, fluorescence and NMR spectroscopy, the proposed project will characterize the 
stability and dynamics of CusF, compare its measured folding rate to that hypothesized by topological 
constraints, and determine the role of the protein's ligand in modulating both processes. Using a novel 
experimental system and CSUCI's new high-field NMR facility, this project plants a seed for years of 
work. With straightforward but powerful experimental methods, undergraduates will have access to not 
only the fundamentals of protein purification and handling, but to the forefront of biophysical 
characterization technologies, as well. 
 

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.                                                                                             
Devastating disorders such as Alzheimer's Disease and Bovine Spongiform Encephalopathy have at their 
root the failure of proteins to fold properly into their native structure. How proteins adopt these complex, 
biologically relevant states from unstructured ensembles is not well understood; the role small molecule- 
and metal ion-binding partners play in this process is even less clear. This study will use a newly 
identified protein from a bacterial metal-resistance system as a model compound for understanding how 
proteins find their native state and how they use other atoms and molecules to help them fold. Students 
will learn to use sophisticated tools to unravel the mysteries of protein conformational change with the 
goal of learning how to manipulate protein structure. 


