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ABSTRACTS 
PROJECT OBJECTIVE: To develop molecular biology tools to study mechanisms of virulence in 
Acinetobacter baumannii in mice and to design antisense based therapeutics targeting virulence factors. 
This project will contribute to the fight against multi-drug resistant pathogens and will form the basis for an 
entrepreneurial venture in the Los Angeles area. 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)
The spread of multidrug resistant (MDR) bacteria, coupled with a nearly empty antibiotic pipeline, 
presents a serious unmet medical need for novel antibiotics. The long-term objectives of the PI’s lab are 
to investigate bacterial essential and virulence processes and to discover novel therapeutics to combat 
infections caused by MDR pathogens. With previous funding from CSUPERB, we have made significant 
progress in discovering antibacterial inhibitors targeting essential proteins. To complement this strategy, 
this application proposes to focus on virulence factors as targets for potential therapeutics. Recently, the 
PI and Dr. Chen’s group at the National Research Council of Canada (NRC) have identified a 
hypervirulent strain (LAC-4) of Acinetobacter baumannii isolated from a hospital outbreak in Los Angeles. 
However, the lack of antibiotic selectable markers for molecular genetics studies of MDR A. baumannii 
has impeded our progress in understanding the mechanism of hypervirulence in LAC-4. Several years 
ago, with funding from CSUPERB, we demonstrated that over-expression of fabI gene (coding for enoyl 
ACP reductase) conferred elevated resistance to triclosan, a biocide active against LAC-4 and other MDR 
A. baumannii strains tested in our lab. We hypothesize that the fabI gene (in conjunction with triclosan) 
can be employed as a non-antibiotic selectable marker for systematic evaluation of putative virulence 
factor genes in LAC-4 and other MDR bacteria. Once established, the fabI-based selection system will be 
validated further by knocking out five putative virulence factor genes in LAC-4, followed by evaluation of 
the virulence of these knock-out mutants in a mouse model of infection performed by our collaborators at 
NRC. If a virulence factor (or factors) is found to be responsible for the hypervirulence of LAC-4, 
antisense peptide nucleic acids (stable analogs of oligonucleotides) will be designed and tested for their 
suitability as anti-virulence therapeutics both in vitro and in vivo using LAC-4 as a model organism. The 
proposed collaborative research efforts will provide an alternative platform to combat MDR infections 
complementary to the traditional paradigm of targeting essential processes.  
NON -TECHNICAL ABSTRACT:
The spread of multidrug resistant (MDR) bacteria is causing havoc in hospitals and communities globally 
because most antibiotics are no longer effective. The problem highlights an urgent unmet need for 
discovery of novel antibiotics. With over 14 years of antibiotic drug discovery experience both in industry 
and academia, the applicant has a long-term goal of finding novel antibiotics by studying bacterial 
essential and disease-causing processes. Previous funding from CSUPERB has enabled us to make 
great progress in discovery of antibacterial inhibitors targeting essential proteins. In this application, we 
propose to develop a complementary strategy of disabling disease-causing capabilities of MDR bacteria. 
We and our collaborators in Dr. Chen’s lab at National Research Council of Canada (NRC) have 
identified a hospital outbreak isolate (LAC-4) of MDR Acinetobacter baumannii with extreme virulence in 
mice but have been hampered in further investigations by the lack of usable antibiotic selectable markers. 
We propose to develop a novel selection system based on a known essential gene fabI whose over-
expression renders a cell resistant to triclosan, a potent biocide (but not an antibiotic) against most MDR 
A. baumannii strains. We will validate this selection system by using it to inactivate 5 genes suspected to 
be involved in LAC-4 virulence; mutants of LAC-4 engineered to lack a particular virulence factor will be 
tested for virulence in mice by Dr. Chen’s group at NRC. If a virulence factor is found to contribute to 
LAC-4’s unusual virulence, we will design and test, both in bacterial cells and in a mouse model, 
antisense peptide nucleic acids as potential therapeutics to disable the virulence factor. Antisense agents 
are effective tools of gene silencing and peptide nucleic acids maintain the sequence specificity of a 
nucleic acid but are more stable than the nucleic acids they mimic. Since the PI and Dr. Chen have been 
collaborating for a few years both in research and in student training, the proposed research will not only 
strengthen an already productive collaborative research and student training relationship, but also 
contribute significantly to the fight against MDR bacteria. Furthermore, the technologies and the patents 
to be filed for them should become the basis for commercialization of discovered therapeutics, 
contributing to the advancement of the California biotechnology industry and public health. 




