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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 and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
 
Bacterial Mn(II) oxidation is widespread and an important biogeochemical process.  We aim to understand 
the physiological role of this process by investigating whether Mn(II) oxidizing bacteria can be protected 
from oxidative stress and how oxidative stress may control the expression of Mn(II) oxidizing proteins. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 
Manganese (Mn) oxidizing microbes play an integral role in the global biogeochemical cycling of Mn by 
oxidizing soluble Mn(II) to insoluble Mn(III,IV) oxides. Beyond Mn, these microbes affect the fate of 
other metals, sulfur, and carbon and therefore can be used in bioremediation.  The influence of these 
microbes beyond the Mn cycle is a result of the very reactive and adsorptive properties of biogenic Mn 
oxides formed by oxidation of Mn(II).  Despite the important influence Mn(II) oxidizing microbes can 
have on biogeochemical cycles, we know very little on the cellular and molecular level about how and 
why microbes oxidize Mn(II).  We propose to begin an investigation into why bacteria oxidize Mn(II).  
We will examine whether Mn oxides can provide cellular protection, specifically from reactive oxygen 
species. We will also look at mRNA transcript levels to determine whether oxidative stress can induce the 
gene encoding the Mn(II) oxidizing protein.  Together, these studies will begin to transform our view of 
Mn(II) oxidation as an important physiological as well as biogeochemical process.  It will also provide the 
foundation for more in depth studies to understand the role of Mn(II) oxidation in oxidative stress response 
and survival. 
 
NON -TECHNICAL ABSTRACT: (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 for California.)         
 
Bacteria play an important role in cycling the elements on our planet.  For instance, Manganese (Mn) 
oxidizing bacteria oxidize the metal Mn orders of magnitude faster than chemical processes alone.  This 
oxidation reaction results in the formation of a solid Mn oxide mineral from dissolved Mn(II).  The Mn 
oxide mineral is very reactive and can oxidize both metal and organic pollutants, making this process a 
potentially important tool for bioremediation of contaminants in the natural environment and expanding 
the tools available to clean contaminated sites throughout California.  Before this process can be widely 
used, it’s essential to understand the biological process that results in Mn(II) oxidation.  Our goal is to 
understand why bacteria catalyze this reaction.  We propose to do this by 1.) examining whether the Mn 
oxide mineral can protect cells from oxidative stress and 2.) determining if oxidative stress can induce this 
reaction.  Understanding the physiological role and regulation of this process in bacteria can lead to better 
control of this process for bioremediation applications and a better understanding of important elemental 
cycling on our planet.  Masters and undergraduate students will play an integral role in the research, 
enriching their educational experiences.  This research experience will also provide excellent training for 
students interested in biotechnology, the environment, and health; keeping California at the forefront of 
these technical fields.


