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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.) This project will uncover potential therapeutic targets for the treatment of Legionairre’s 
disease by identifying Legionella pneumophila protein complexes that play a role in bacterial intracellular 
survival. Characterization of how these protein complexes contribute to L. pneumophila pathogenesis is 
the critical first step in developing effective strategies for disease treatment and prevention. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Legionella pneumophila is an opportunistic intracellular 
pathogen that replicates inside human macrophages.  Once internalized, Legionella evades degradation in 
host cell lysosomes by altering transport of the vacuole in which it resides.  Subsequently, Legionella 
modifies its intracellular vacuole by recruiting and fusing host ER-derived vesicles to its limiting 
membrane, thereby generating an ER-like compartment.  Both the evasion of endocytic maturation and 
the remodeling of the vacuolar membrane are dependent on Legionella’s expression of a type IV 
secretion apparatus.  The type IV secretion machinery injects bacterial effector proteins into the host cell 
cytosol.  Although over thirty Legionella effector proteins have been identified, very few effector protein 
functions have been determined.   
 Remodeling of the Legionella-containing vacuole (LCV) is required for intracellular growth.  
Sec22b, a host cell SNARE present on ER-derived vesicles, is recruited to the LCV by 45 minutes post 
infection.  However, Sec22b’s cognate SNARE binding partners do not localize to the LCV.  We 
hypothesize that Legionella effector-protein complexes play a role in the recruitment of Sec22b-
containing ER-derived vesicles to the LCV and that these effector-protein complexes fuse with Sec22b to 
remodel the LCV membrane.  Yeast 2-hybrid analyses will be initiated to identify effector-protein 
complexes and GST-pulldown assays will be used to determine which complexes are able to bind 
Sec22b.  Finally, in vitro liposome fusion assays will be performed to establish whether or not effector-
protein complexes contribute to vesicle fusion. 
EXECUTIVE SUMMARY  [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.      Legionnaire’s disease is a pneumonia-like illness that 
results from the inhalation of a bacterium called Legionella pneumophila.  L. pneumophila lives in its 
natural host, the amoeba, in a variety of fresh water sources including the water in air conditioners and 
cooling towers.  Infection occurs when aerosolized water droplets from contaminated water sources are 
inhaled into the lungs where bacteria are internalized by host immune cells.  In susceptible individuals, 
bacteria grow and multiply inside host cells instead of being killed.   
     Bacterial intracellular survival is dependent on the ability of L. pneumophila to inject bacterial 
proteins, called effector proteins, into the host cell cytoplasm.  Although more than thirty effector 
proteins have been identified, the functions of very few of these have been elucidated.  Bacterial mutants 
in which expression of a single bacterial effector protein has been disrupted, generally show no defect in 
intracellular growth.  This may be due to both the redundancy of proteins that the bacterium expresses 
(more than one protein may be capable of performing the same function) and, because proteins often 
function in complex with other proteins (creating macromolecular assemblies).  This project will utilize a 
technique called yeast 2-hybrid analyses to identify L. pneumophila effector protein complexes that aid 
the bacterium in establishing an intracellular residence.  In addition, this grant will give CSUN students 
the opportunity to learn and apply cell and molecular biology techniques to identify potential therapeutic 
targets for further investigation.                                                                                       


