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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 goal of this project is to develop a vaccine that provides broad protection against a wide variety of 
intestinal bacterial diseases. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The proposed research will use well-developed bioinformatics methods for reconstructing ancestral protein 
sequences (APSs) to develop a broad-spectrum vaccine antigen based on bacterial outer membrane proteins ompF 
and ompC. These two porin genes are expressed on the surface of a number of enteropathgenic bacteria, including 
pathogenic E. coli, Salmonella, Shigella and Yersinia. APSs have the greatest average similarity to all the 
proteins that have evolved from this common ancestral sequence and a number of studies have suggested 
their theoretical utility in vaccine antigen development. Specifically, a student researcher and myself will 
develop APSs corresponding to the extracellular domains of the transmembrane porin proteins. The 
rapidly evolving extracellular protein domains of ompF and ompC provide ideal targets for vaccine 
development because they are the domains of the porin proteins most exposed to host antibodies and have 
been shown in other studies to elicit strong antibody responses. In addition to ancestral sequence 
reconstruction, we will estimate the potential antigenicity of the APSs, determine their fit to known omp 
crystal structures and design a plasmid protein expression vector for producing the protective antigen. 
This antigen will be tested with the help of researchers at Vaxiion Therapeutics, Inc. After over-
expression and purification, the novel antigen will be injected into mice to create antibodies. Finally, the 
serum collected from the mice will be used in ELISA assays to determine how well the resulting 
antibodies bind various enteropathogenic bacteria. 

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. 
The ultimate goal of this project is to develop a vaccine that provides protection against a broad array of 
intestinal bacterial infections. We will use sophisticated computational methods to analyze bacterial outer 
membrane proteins known to be present on the surface of disease-causing E. coli, Salmonella, and other 
related bacteria. Because outer membrane proteins are on the surface of the bacteria, vaccines based on 
these proteins should be powerful for preparing the human immune system to detect and neutralize the 
bacteria. By comparing the sequence diversity of outer membrane proteins from a variety of related 
disease-causing bacteria, we will design an artificial version of the protein that can be used as a vaccine 
against all the various bacteria. This novel protein vaccine will be injected into mice to produce 
antibodies, and the antibodies will then be tested to see how well they bind to different pathogenic 
bacteria. If successful, the results of these experiments could be used to develop a broadly effective 
vaccine to these and other bacterial diseases. 


