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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.)   
The objective is to design and perfect a laser-based system to measure the kinetic properties of genetically 
engineered mutant versions of minute quantities of the enzyme myosin, thereby testing protein structure-function 
hypotheses. Our goal is to make this system available for application to kinetic studies of multiple enzyme systems. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
We will develop and employ a laser-induced grating spectroscopic method to study the kinetic properties of the 
myosin ATPase. Since detection sensitivity levels of this system are orders of magnitude better than those of 
conventional absorption methods, this will allow us to study extremely small quantities of transgenically 
produced mutant myosins designed to examine enzyme structure/function relationships. Specifically, we will test 
the effects of particular amino acid residue mutations on myosin's basal and actin-activated ATPase rate. Use of 
a laser as the light source in our system will offer very high photon power density and excellent temporal and 
spatial coherence properties, and hence signal-to-noise ratios that are improved by a few orders of magnitude 
compared to incoherent-source-based optical methods. Advantages of these new optical techniques include (1) 
nanomolar or better sensitivity; (2) nanoliter or smaller sample size; (3) excellent spatial resolution (i.e., small 
beam overlap volume); (4) the ability to perform fast kinetic studies (i.e., μs levels, with the speed limited only 
by the sample dynamics or the available laser pulse width of 5 ns); (5) effective in both continuous-flow and 
stopped flow configurations; (6) easy interface to optical fibers, microchips, microarrays and microfluidic 
devices; (7) many potential applications; and (8) small raw sample requirements (e.g., a single fruit fly may be 
enough!). By developing this system for measuring steady-state kinetics of the myosin ATPase, we will produce 
a new methodology that will be applicable to studying steady-state and transient kinetic properties of multiple 
enzymes. This interdisciplinary project will be a joint venture among a molecular biologist with expertise in 
transgenic expression of the myosin enzyme, an analytic/physical chemist with expertise in laser design and a 
biochemist with expertise in detailed kinetics studies of the myosin ATPase.   

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. 
Understanding the mechanisms by which enzymes work is important for gaining insight into human diseases of 
metabolism, for the design of therapeutics and for many biologically-based industrial applications including food 
processing and chemical production. A major difficulty in performing studies of enzyme function is that the 
enzymes are often available in very limited quantities. To overcome this problem, we are proposing to develop a 
highly sensitive laser-based assay system that will be very flexible and potentially useful for many applied and 
basic research projects. The proposed project will focus on studying the enzymatic properties of mutant versions of 
the protein myosin, the molecular motor of muscle. By determining the role of particular domains of this protein in 
breaking down its energy source (ATP), we can better understand its function in normal and diseased muscle. This 
project is relevant to human health in that mutations in myosin are implicated in familial hypertrophic 
cardiomyopathy, a form of human heart disease that is a major cause of young adult death.   


