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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.)  Both propane and propylene are components of the hydrocarbon fraction in the atmosphere 
and may be contributors to global warming. The principle goal of this research is to understand how two 
unrelated soil bacteria are able to respectively degrade these environmentally important chemicals. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Short-chain alkanes and alkenes, such as propane and propylene, are known to make up a considerable 
portion of the atmospheric non-methane hydrocarbon pool. Many bacteria have been isolated that can 
degrade or metabolize these compounds. However compared to other hydrocarbons like methane, the 
bacterial mechanisms of alkane and alkene oxidation are less well understood. The metabolic versatility 
and novel enzymes of hydrocarbon oxidizing bacteria makes them good candidates for biotechnological 
applications such as biodegradation, bioremediation, and biocatalysis. Rhodococcus rhodochrous B-276 
is a propane oxidizer and Xanthobacter autotrophicus Py2 is a propylene oxidizer. Both bacteria can also 
co-metabolize a variety of toxic chemicals of environmental interest. To date, no propane 
monooxygenase system has been purified and studied, neither has the fate of acetone as an intermediate 
in propane metabolism been investigated at any level. The first specific aim of this project is to pursue the 
latter.  Coenzyme M (CoM), once thought to be synthesized only by methanogenic Archae, is the central 
cofactor in the pathway of propylene metabolism in X. autotrophicus Py2. Although the pathway for 
CoM biosynthesis in methanogens has been elucidated, how CoM is biosynthesized by X. autotrophicus 
Py2 is still unknown. The second specific aim of this project is to identify the inducible enzymes used for 
CoM biosynthesis in X. autotrophicus Py2 using a proteomics based approach.  
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   
Hydrocarbons are chemicals composed entirely of the elements hydrogen and carbon. Methane is perhaps 
the best recognized hydrocarbon as it is a major contributor to global warming. Other hydrocarbons are 
also released into the atmosphere as a result of human activities and natural biological and geological 
processes. Propane and propylene are two of these hydrocarbons and are major contributors to the non-
methane hydrocarbon fraction in the atmosphere. Bacteria have been isolated that can grow using only 
propane or propylene as a source of food and energy. These bacteria also have the ability to detoxify 
other hazardous chemicals that in an industrialized society can taint soil and groundwater. An example of 
one of these chemicals that was recently shown to be degraded by a propane oxidizing bacterium is 
methyl-tert butyl ether (MTBE), a gasoline additive that has been heavily used in the state of California. 
Rhodococcus rhodochrous B-276 and Xanthobacter autotrophicus Py2 are two bacteria that can grow 
using propane and propylene respectively. Unfortunately, there are many unknown details as to how they 
are able to do this. The principle goal of this research is to understand how these two unrelated soil 
bacteria are able to respectively degrade propane and propylene. Ongoing studies with hydrocarbon 
degrading bacteria may lead to new applications of biotechnology that will facilitate environmental clean-
up and the environmentally friendly manufacture of important chemicals.  

 


