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The study of protein structure and function is a driving force in research that attempts to 
identify a relationship between the primary structure of a protein and its three dimensional 
structure. In this presentation we will discuss a technique for the analysis of molecular 
simulations. Principal component analysis (PCA) is used to identify the dominant 
characteristics of molecular dynamics (MD) trajectories and to represent the coordinates with  

respect to these characteristics.      

 
We apply this method to proteins. With respect to protein dynamics, local motions, such as 
bond stretching, occur within femtoseconds, while rigid body and large-scale motion, occur 
within a range of nanoseconds to seconds. To capture motion at all levels, time steps on the 
order of a femtosecond are used when solving the equations of motion and, it is typically the 
case that simulations of a few nanoseconds do not provide adequate sampling for the study of 
large-scale motions.  Thus techniques with potential to efficiently extend simulation times can 
advance the study of protein structure and function.  We will discuss issues encountered in the 
development of this method, explore applications and outline limitations. 
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