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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: This study seeks to genetically characterize microorganisms in Humboldt Bay, CA 
that are responsible for biodegradation of a common class of pollutants called PAHs. Greater 
understanding of these processes can assist with the development of new technologies and management 
strategies for remediation of contaminated marine and estuaurine sites. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The ability of microorganisms to catabolize recalcitrant pollutants is frequently the consequence of 
acquiring large, low-copy-number conjugative plasmids that carry genes for degradative pathways.  This 
study seeks to understand the diversity of microorganisms, genes and conjugative plasmids involved with 
the biodegradation of naphthalene and other PAHs in marine and estuarine systems, with a focus on 
Humboldt Bay, CA. PAH-degrading bacteria will be isolated from PAH-impacted sites in the Bay, and a 
combination of PCR, Southern hybridization, pulsed-field gel electrophoresis, and DNA sequencing will 
be used to identify and characterize the relevant genetic processes. Results from these studies will allow 
us to design experiments comparing transmission of the different plasmids in situ and between site 
isolates. Additionally, structure and sequence comparisons of the conjugative plasmids characterized in 
this study will provide insights into the evolution and possible bioengineering of plasmids containing 
degradative genes.  These results will also allow us to determine the relative distribution, significance, 
and transmission modes of the diverse genetic systems in situ, which will provide baseline information 
that will help to evaluate cleanup and recovery efforts in the event of future contamination incidents. 
Greater understanding of these processes can assist with the development of new technologies and 
management strategies for use in contaminated marine and estuaurine sites. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   
Polycyclic aromatic hydrocarbons (PAHs) are common pollutants that are frequently also carcinogens.  
Diverse bacteria are capable of PAH degradation, and a number of different genetic systems responsible 
for the breakdown of PAHs have been identified in freshwater and soil environments. Frequently, these 
genes are encoded on large plasmids that can be laterally transferred among different bacteria in a 
polluted site, thus enabling the bacterial community to use the pollutants as a carbon and energy source.  
This study seeks to identify the bacteria, genetic systems, and plasmids involved in PAH degradation in 
marine/estuarine environments, with a focus on Humboldt Bay, CA.  Undergraduate researchers will 
isolate and characterize bacteria capable of PAH metabolism from PAH-impacted sites in Humboldt Bay. 
The students will use molecular genetic approaches to identify, characterize and compare the genes and 
plasmids responsible for PAH degradation. Greater understanding of these processes can assist with the 
development of new technologies and management strategies for use in the restoration and remediation of 
contaminated field sites. 


