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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 long term objective of this work is to develop a safe and effective mucosal delivery mechanism for 
new vaccines to a variety of infectious organisms. In this early stage of the project, we propose to obtain proof-of-
principle evidence that bacterial minicells provide effective and protective mucosal immunization to lymphocytic 
choriomeningitis virus (LCMV) to mice upon challenge with live virus.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
In recent years, antibiotic resistance, emerging infectious diseases and the potential for bioterrorism have 
drastically increased the need for efficient and effective vaccine delivery systems. Mucosal delivery is 
also very important because it stimulates the production of IgA and cell-mediated immunity which block 
infection across mucosal surfaces, a common route of infection. But of course the overwhelming 
requirements for any vaccine are safety and efficacy. While live organisms make the most effective 
vaccines, because they establish an infection that is efficient at inducing an immune response, these 
vaccines pose a risk for reversion to pathogenesis and can sometimes cause disease, particularly in 
immune-suppressed patients. We intend to use bacterial minicells, small bacterial cells that lack a 
chromosome, to deliver vaccines mucosally. Vaxiion Inc. has developed a strain of commensal E. coli 
that will form minicells on demand. These minicells can be engineered to express recombinant proteins 
of interest and to incorporate plasmid DNAs that can be delivered to the host. The incorporation of 
plasmid allows us to deliver “genetic vaccines”, i.e. DNA that can induce host cells to produce Ag, an 
efficient stimulus for cell-mediated immunity. In addition, the protein delivered stimulates the production 
of Ab and the minicell membrane can protect the DNA and protein from the mucosal environment. The 
studies described here will provide proof-of-principle evidence that minicells can be a useful vaccine 
delivery mechanism and several graduate and undergraduate students will be involved in the project and 
exposed to the industry by working with a small start-up biotech company in the San Diego area.  
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. 
Recent global events have made the production of safe, effective vaccines vital to our future. With emer-
ging infectious diseases, bioterrorism and antibiotic resistance on the rise, we need vaccines to protect our 
troops, our children and ourselves from infectious disease. Vaccines are difficult to engineer, however. 
They must be safe while inducing strong immune responses that can protect from infection through natu-
ral exposure. The ability to formulate a vaccine that stimulates good immunity without risk of infection is 
the major goal of the industry. Mucosal delivery, by generating a pill or a nasal spray, is also very impor-
tant because many bacteria and viruses infect a-cross mucosal membranes. We are working with a com-
pany called Vaxiion, Inc. to find out if bacterial minicells can be used as a vaccine delivery system. Bac-
terial minicells are small bacterial cells that do not contain any genes of their own, and therefore, they can 
not cause infection. However, they can be engineered to contain antigenic proteins from microorganisms 
that can stimulate immunity. In addition to the delivery of antigenic protein, the minicells can deliver 
plasmid DNA that encodes the protein desired. When delivered to a person, this DNA can induce strong 
immune responses. Because the minicells come from a strain of bacteria that is found in all humans, they 
themselves represent little risk. If these studies demonstrate that minicells can be used to induce a protect-
tive immune response, a brand new delivery mechanism will be available for the use in new vaccines.  


