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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.)   
This project seeks to introduce undergraduate students in Biology, Chemistry, and Biochemistry to 
selected computer-based molecular modeling methods used in the biotechnology industry. These methods 
will be integrated throughout the curriculum at varying levels of sophistication.
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The goal of this project is to introduce undergraduate Biology, Chemistry, and Biochemistry students to 
the power of computational molecular modeling as it relates to understanding chemical and biochemical 
reactions. This project uses a spiral approach to learning, whereby students are introduced to 
computational methods in multiple courses in the curriculum.  This will help reinforce the ideas 
previously learned. This project does not seek to develop professional “computational chemists”, but to 
introduce basic methods in computational chemistry to future industrial bench scientists.  No attempt will 
be make to introduce the more theoretical features of the methods used, but emphasis will be on linking 
the computations with a conceptual understanding of the chemical and biochemical principles.  This 
project will enhance the current CSUSM chemistry curriculum and provide a further link with the 
modern methods utilized in industry.  The modeling methods / molecular concepts to be introduced 
include: (1) basic model building and 3-D visualization, (2) the calculation and use of electrostatic 
potential maps for predicting intermolecular interactions and reactivity, and (3) calculation and 
interpretation of interaction energies and their relationship to structure and function.  The particular 
software package that is to be used in this project is the Spartan for Windows software sold by 
Wavefunction, Inc.  This software is quite useful in teaching undergraduates about molecular visualizaton 
and modeling techniques with a minimum of start-up time.  A large body of educational literature also 
exists for its incorporation into the curriculum. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State 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 integration of computational molecular modeling methods along side experimental methods to solve 
scientific problems in the biotechnology industry is becoming more prevalent.  This project seeks to 
introduce undergraduate students in Biology, Chemistry, and Biochemistry to some of the commonly 
used computer-based techniques that they may encounter in industrial settings.  The project will integrate 
these computational methods into the core courses throughout the undergraduate chemistry curriculum.  
This integration will  emphasize the practical applications of these methods to the solution of scientific 
problems.  The long-term goal of this project is to complement a student’s preparation in laboratory-
based techniques with computer-based methods.  This will lead to better prepared science majors who 
can more fully participate in industrial settings in the molecular-based sciences. 


