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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.)  
Viruses can express gene products very efficiently and can often be engineered  to produce useful proteins from 
any source. This project aims to develop a novel and highly efficient protein expression vector derived from a non-
human pathogen animal RNA virus. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
Vesicular stomatitis virus (VSV) is a simple RNA virus that causes a debilitating infection only in cattle horses, 
and pigs in its natural setting but grows to very high titers in most vertebrate cell types in culture. More importantly 
it serves as the premier model system for a large class of RNA viruses that include human pathogens such as rabies, 
measles, and Ebola.  It has recently become feasible to engineer  recombinant VSV strains that express additional 
foreign genes at high efficiency while retaining full infectivity. During the course of our ongoing NIH-sponsored 
studies of the VSV polymerase, we stumbled on a way to create a VSV vector that can drive efficient foreign gene 
expression from commonly used plasmid vectors. We have demonstrated efficient expression of a reporter gene 
from a plasmid using a fully infectious VSV recombinant encoding the T7 RNA polymerase. The system proposed 
here is based on a VSV recombinant virus lacking the two virus envelope proteins and encoding mRNA capping 
and cap methylase enzyme from vaccinia virus in addition to T7 RNA polymerase. This recombinant vector can be 
propagated in the presence of plasmids encoding the missing virus envelope proteins under control of a T7 
promoter. Omitting complementing plasmids and substituting plasmids encoding any gene of interest is expected to 
lead to efficient expression of heterologous genes.  
 

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. 
 
We plan to engineer a simple innocuous defective virus so it can easily produce large amounts of useful proteins 
from any source. Other viruses have been and continue to be used for such purposes for basic research as well as 
biotechnology applications. In most cases, elaborate recombinant DNA technology is required to engineer  viruses 
for protein production purposes. The system we contemplate is simpler, less labor intensive, and more versatile. It 
should find many applications in the fields of functional genomics (determining the function of proteins) and drug 
discovery (designing small  molecules to inhibit or enhance specific protein functions). Moreover, the project will 
provide very valuable training for the students who will be involved in this research and enhance their prospects of 
contributing to the vibrant biotech sector of the California economy 


