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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.)   
There is strong evidence suggesting that ionic manganese can provide mean life-span extension in the 
model organism C. elegans. The goal of this study is to uncover how manganese is able to provide life-
span extension and whether it works directly or indirectly.   
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:   
Manganese is a trace element whose cellular roles are not well known.  In high levels, manganese causes a 
Parkinsonian-like syndrome and DNA fragmentation.  At the same time ionic manganese supplemented to 
the growth medium of bacteria or yeast lacking the antioxidant superoxide scavenging enzyme, superoxide 
dismutase, fully compensates for this deficiency indicating manganese might play a role in scavenging 
radicals.  By extending these studies to a multi-cellular organism, Caenorhabditis elegans, we found that 
growing worms on media containing non-toxic levels of Mn(II) significantly increased the mean life-span 
of a short-lived mutant worm known to over produce radicals.  These results prompted us to further 
explore the antioxidant properties of ionic manganese.  The proposed study will quantify oxidative stress 
throughout the life stages of worms grown with or without Mn(II) by measuring DNA damage and protein 
carbonyl formation.  This study will also examine the activities of several key antioxidant enzymes to 
understand if ionic manganese works directly as a radical scavenger, or indirectly by increasing the 
activity of specific antioxidant enzymes including manganese containing superoxide dismutase.  The end 
goal is to understand the possible chemical and biological mechanisms that allow low levels of ionic 
manganese to act as a free radical scavenger that can combat oxidative damage.  The proposed research 
will broaden and strengthen the undergraduate and graduate research programs in my Department as well 
as open up new avenues for future research and funding.   
 
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.  
The long-term goal of this research is to understand the link between manganese, free radical-related damage, and 
aging. The proposed research utilizes worms to investigate the importance of the manganese in the aging process.  
Free radicals are produced by normal cellular functions.  When there are too many radicals in comparison to 
antioxidants, a shift in normal balance occurs causing “oxidative stress”.  This stress is implicated in many human 
diseases as well as aging.  Our main focus is on manganese as there is accumulating evidence in bacteria and yeast 
suggesting that manganese may provide defense against radicals.  However, the role of manganese is not clearly 
understood as it is also toxic in high doses.  Work done in our laboratory uncovered that manganese supplementation 
can increase the average life-span of a short lived worm dying of radical related damage.  Our current goal is to 
figure out how manganese is able to help the worms.  Is it acting directly as an antioxidant, or indirectly by making 
more of other antioxidants that are present in the body?  Data collected from this study will provide a strong basis for 
continuing work on manganese, oxidative stress, and aging in greater detail. The proposed research on 
understanding how ionic manganese can extend the average life-span is very important as the population of adults 
over the age of 65 in America is increasing.  With increases in age, risk for late-onset diseases also increases.  
Uncovering how manganese works will be of vital importance in the pursuit for next generation drugs that will 
improve the quality of life in the aging population. 
 


