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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 main objective of this project is to detect and characterize quorum-sensing compounds in 
plant-associated bacteria from the tropics. An additional goal is to characterize those bacteria to the 
species level using BLAST searches and phylogenetic methodology. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The mechanism known as quorum sensing (QS) is an environmental sensing system that allows bacteria 
to monitor their own population density and to couple cell population density with gene expression. 
Genes transcribed in response to QS mechanisms are diverse and involved in bioluminescence 
production, antibiotic biosynthesis, plant nodulation, biofilm formation, exopolysaccaride biosynthesis, 
and production of virulence factors, among others. In the last decade, a considerable amount of QS 
compounds (or autoinducers) has been detected in plant-associated bacteria. Most of these studies have 
been carried out with bacteria isolated from roots of temperate legumes.  Tropical plants and specifically 
their associated microflora have not been extensively studied and may represent an important source of 
biodiversity. Moreover, there are no screenings regarding the production of QS compounds on 
microsymbionts isolated from tropical plants. The PI has built a collection of plant-associated bacteria 
over the years. Most of that collection remains unidentified and has not been screened for QS 
compounds. The aim of this work is to detect and characterize QS compounds in plant-associated bacteria 
from the tropics. The description of new QS compounds may lead to the discovery of novel compounds 
that might have technological or health-related applications (as some of the autoinducers previously 
described) and broaden our understanding of gene regulation by QS-mechanisms. As most of the 
collection is still unidentified, this study might lead to the description of new bacterial species and plants 
not previously described as hosts as well. 
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. 
Legumes are able to beneficially interact with soil bacteria known as rhizobia. As a consequence of the 
symbiotic interaction, legumes fix nitrogen from the air and this constitutes a natural, cheap and 
environmentally friendly way of fertilizing plants. Tropical plants and their associated bacteria have not 
been studied in depth and may represent an important source of biodiversity. For a successful interaction 
to occur, there has to be a dialogue between the plant and the bacteria. Legumes “talk” to their bacterial 
counterparts and one of the communication mechanisms is called quorum sensing (QS). QS compounds 
are involved in antibiotic production, biofilm formation, plant nodulation, and production of virulence 
factors, among others. Biofilms are particularly interesting since they cost the nation billions of dollars 
yearly in equipment damage, product contamination and medical infections. Thus, some of these QS 
compounds have biotechnological applications. The aim of this work is to screen bacteria isolated from 
tropical legumes for QS compounds. We expect to find novel QS compounds that might have 
technological or health-related applications or might be involved in the establishment of a more 
successful symbiosis with legumes leading to a better nitrogen fixation. 

 


