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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 provide a deeper understanding of evolved strategies for nutritional cycling of 
reduced phosphorus (P) compounds by investigating molecular pathways in environmental bacteria. 
Identification of the genes that enable six bacterial soil isolates to oxidize, and thus grow on, reduced P 
compounds shall provide the first look into the diversity of this important biochemical activity. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Since the discovery of bacteria able to metabolize 
reduced P compounds, it has become evident that our knowledge of P metabolism is grossly inadequate. 
To increase our understanding of the evolution, distribution and diversity of the pathways for reduced P 
metabolism and P nutrient cycling in the environment, six distinct soil bacteria were isolated based on 
their ability to utilize the reduced P compounds, hypophosphite (H2PO2, valence +1) or phosphite (HPO3, 
P valence +3) as the sole P source for growth. The ability to grow on these compounds indicates the 
unique ability to oxidize P, resulting in the production of required phosphate (PO4, valence, +5). Each of 
the six isolates has been preliminarily identified at the genus level by 16s rRNA sequence analysis, and 
each is a member of the Proteobacteria. We will identify the genes that confer hypophosphite and 
phosphite oxidation in each organism using PCR and DNA hybridization methods. Genes that can be 
amplified using primers designed from conserved sequences of previously characterized genes will be 
cloned and sequenced. This sequence information will provide a first glimpse at the level of conservation 
of these genes among diverse bacterial species, which may provide insight into the evolution of these 
pathways. The genes for P oxidation in isolates that appear to possess novel pathways will be identified 
using a well-developed transposon mutagenesis system for diverse Proteobacteria. From this analysis, we 
hope to significantly increase our knowledge of the diversity and distribution of pathways for the 
metabolism of reduced P compounds, to understand how the phosphorus oxidizing enzymes have 
evolved, and to identify novel pathways for phosphorus cycling.      
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. Reduced phosphorus (P) compounds are widely used 
industrially and in agricultural practices as chemical reductants, fungicides and fertilizers, yet surprisingly 
little is known of what happens to these potentially toxic compounds once they are introduced into the 
environment. Furthermore, how the introduction of such compounds to the environment alters soil 
bacterial communities, P bioavailability and therefore plant communities, has not been explored. The 
long-term goals of this project are to examine the distribution and diversity of bacterial pathways for the 
conversion of reduced P compounds to phosphate in the environment. This will be achieved by:  1) 
determining the prevalence of already described pathways among reduced P metabolizing soil bacteria, 2) 
investigating the evolution of these pathways among soil bacteria, and 3) characterizing previously 
unknown pathways for the degradation of these compounds. We propose to achieve these goals by 
examining many environmental bacteria with the ability to degrade reduced P compounds. The bacterial 
isolates will be characterized using molecular techniques to elucidate the diversity and evolution of their 
metabolic pathways. From these studies, we hope to better understand the fate and ecological effects of 
reduced P compounds introduced into the environment and to add to our knowledge of bacterial 
pathways that convert these compounds to the nutrient phosphate. This knowledge should be 
incorporated into agricultural and conservation practices across California. 


