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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.)  
Our long-term goal is to understand why and how the central signaling pathway, ExoS-ChvI, is required 
for successful microbe-host interactions in S. meliloti.  In this phase of the project we will study the roles 
of 3 putative ExoS-ChvI-controlled genes both in symbiosis and in free-living bacteria. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:   
The α-proteobacteria S. meliloti, A. tumefaciens, and Brucella produce very different outcomes in their 
host interactions, since they represent plant symbionts, plant pathogens, and mammalian pathogens, 
respectively.  However, one signaling pathway, ExoS-ChvI, is common to all three bacteria and is critical 
for successful interaction with their eukaryotic hosts.  Mutants in ExoS-ChvI cannot form symbioses (S. 
meliloti) or are avirulent (A. tumefaciens or Brucella). ExoS-ChvI has been best studied in S. meliloti, 
where it is known that ExoS-ChvI also regulates multiple functions in free-living bacteria, such as 
exopolysaccharide production, motility, nutrient utilization, biofilm formation, and cell envelope 
integrity.  Despite the importance of ExoS-ChvI signaling, most of the effector genes regulated by this 
pathway have not been identified.  To better understand the roles of this conserved signaling pathway, we 
will characterize 3 putative ExoS-ChvI effector genes recently identified by microarray.  First, we will 
test the dependence of these genes on ExoS-ChvI transcriptional regulation both in free-living and plant-
associated bacteria using real-time PCR and transcriptional reporter fusions.  Second, we will test for 
roles in symbiosis by constructing deletion mutants and performing competition assays for symbiosis.  
And third, by expressing these genes from a heterologous promoter and assaying suppression of 
individual ExoS-ChvI phenotypes, we will evaluate whether these genes mediate specific downstream 
functions of ExoS-ChvI.  Together, these experiments will provide insight into the ways that ExoS-ChvI 
controls the diverse cellular functions important for successful microbe-host interactions. 
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.          
Microbe-host interactions are ubiquitous on earth and can range from mutualistic (benefiting both 
partners) to pathogenic (disease-causing).  For example, in the rhizobia-legume symbiosis, bacteria such 
as S. meliloti live inside cells of the legume plant and supply the plant with fixed nitrogen in return for 
carbon sources.  These rhizobia-legume symbioses are ecologically and agriculturally important since 
they produce over half of the earth’s biologically fixed nitrogen and form the basis for crop rotation.  In 
contrast, residence of Brucella bacteria inside mammalian host cells causes brucellosis, a costly animal 
and human disease prevalent in developing countries.  Brucella has also been classified by the CDC as a 
potential bioterrorism agent.  Although S. meliloti is a plant symbiont and Brucella is a mammalian 
pathogen, both share a requirement for the ExoS and ChvI genes for successful interaction with their 
hosts.  ExoS-ChvI are known to control gene expression together, but most of their target genes are still 
unknown.  Recently, we used genomics to identify a new set of genes that are likely controlled by ExoS-
ChvI in the model rhizobial species S.meliloti.  Here, we aim to clarify the relationships between these 
potential target genes, symbiosis, and ExoS-ChvI.  The insight gained by studying these evolutionarily 
conserved genes vital for microbe-host interactions will be applicable to the improvement of agricultural 
productivity and to the prevention and treatment of brucellosis, a possible bioterrorist threat. 


