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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the rest of the application. 
The project objective and technical abstract are used to select reviewers. Do not include proprietary information. The non-technical abstract will 
be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two abstracts 
combined are limited to one page total.  
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)  RNA 
interference (RNAi) is a recently harnessed powerful cellular mechanism to stop unwanted gene 
expression, but is limited in the clinic by lack of effective means to deliver it to its intended targets within 
the body. This project is designed to generate novel, targeted vectors for deliver of RNAi based upon 
modification of a naturally occurring RNA expression mechanism protected inside a resilient 
microbiological shell that has innate delivery capabilities. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers.)  Gram 
negative bacteria can be readily modified to harbor bacteriophage, such as the well-known single-
stranded DNA phage M13.  Using bacteria that have the F’ sex factor which encodes the bacterial 
mating pilus, single stranded M13 phage can infect, internalize, generate RNA transcripts, replicate and 
be released as infectious particles.  In the 1980s it was recognized that the pIII protein which serves as 
the receptor for the sex pilus ligand could be genetically altered to display other proteins and therefore 
bind other ligands.  This process, known as “phage display”, has had a wide-spread impact on the 
discovery of protein ligands.  pIII modifications can also be used to direct the phage to infect other 
targets, including mammalian cells.  Modified phage have been used as nucleic acid delivery vectors in 
vitro and successfully deliver the gene for green fluorescent protein (GFP) under the control of a 
mammalian cell promoter resulting in green fluorescent mammalian cells.  In vivo use of filamentous 
phage has been limited however due to inability to access the target tissue or inability to persist at the 
target site due to rapid degradation.  

RNA interference (RNAi) is a powerful means of suppressing the expression of genes, and 
could potentially be used as a therapeutic intervention to suppress the expression of genes associated 
with disease.  A wide range of disease targets have now been validated, but only a few clinical 
candidates have been generated due to limitations on the ability to deliver the RNA to the target site. 
RNAi is mediated by small interfering RNA molecules (siRNA) that are derived from RNA hairpin 
precursors.  Delivery of siRNA has generally proven difficult to achieve and new methodologies are 
eagerly sought.  This grant application proposes to use live bacterial vectors to deliver filamentous 
phage modified to deliver siRNA that are specifically targeted to mammalian cells through their pIII 
protein.  Thus, the phage can use gram negative bacteria as a Trojan horse delivery and production 
system for sites where the bacteria normally occur such as within the gut, thereby overcoming access 
to the target tissue and persistence at the target site.   Furthermore, highly attenuated gram negative 
bacteria such as Salmonella have the ability to target solid tumors and therefore have the potential to 
extend the use of RNAi for the treatment of cancer. 
NON -TECHNICAL ABSTRACT: (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.) In the past decade, a new technology with therapeutic potential 
was developed known as RNA interference (RNAi) and has been widely heralded as a major scientific 
breakthrough.  However, like many technologies, implementation into useful therapies has proven 
extremely difficult, with the primary problem being of how to get the therapeutic molecules exactly 
where they are needed within the body.  This proposal is designed to explore the use of probiotic 
microbes (good bacteria) containing a naturally occurring nano-scale genetic component of known as 
filamentous phage as a delivery mechanism for RNAi.  Filamentous phage spontaneously released by 
the bacteria can then target the cells associated with human disease.  By engineering them to deliver 
RNAi to these cells, they would have the ability to interfere with disease-causing genes, thereby treating 
the disease. The long-term objectives of the study include enhancing ways to overcome the delivery 
challenges faced by RNAi and to investigate the use naturally occurring delivery mechanisms as 
therapeutics.  These studies have the potential to lead to external funding for California State University, 
Northridge that would result the training of undergraduate and graduate students and improve the 
development of safe and effective treatments for a wide range of diseases, including chronic 
inflammatory bowel disease, familial polyposis and cancer. 




