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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.)  The objective of the project is to identify mutants of Mycobacterium smegmatis that lack 
ergothioneine, a low molecular weight thiol that may be involved in protecting this bacteria against oxidants.  To 
achieve this objective a transposon mutant library will be screened for the absence of ergothioneine and any mutant 
lacking ergothioneine will be genotypically and phenotypically characterized. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  Ergothioneine is a low molecular weight thiol that is 
known to have antioxidant functions in human tissues and cells. However, ergothioneine is not 
synthesized in the human body but is obtained through the diet.  Only fungi and mycobacteria like 
Mycobacterium tuberculosis, the causative agent of the TB, synthesize ergothioneine.  Although 
mycobacteria are known to have enzyme activities associated with the synthesis of ergothioneine the 
enzymes catalyzing these activities and the genes coding for the enzymes are not known, Most 
importantly, the role of ergothioneine in mycobacteria has not been established. The objective of this 
research proposal is to identify transposon mutants lacking ergothioneine by screening a transposon 
mutant library of Mycobacterium smegmatis, a nonpathogenic relative of M. smegmatis that is often used 
as a model for its pathogenic cousin, with an assay developed to detect ergothioneine. Any transposon 
mutants identified in this manner will be characterized phenotypically for sensitivity to reactive radical 
species and characterized genotypically to identify the disrupted gene in the mutant.  If mutants lacking 
ergothioneine are more sensitive to reactive radical species in vitro, it is likely that ergothioneine has an 
antioxidant function in vivo.  It is also likely that ergothioneine serves an antioxidant function in the 
pathogenic mycobacterial species, M. tuberculosis and thus may act as a virulence factor and aid in this 
pathogen’s survival in the human host.   

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. 
Ergothioneine, an antioxidant compound that is present in human tissues and cells, is known to be 
synthesized in the bacterial pathogen Mycobacterium tuberculosis, the agent responsible for the disease 
tuberculosis. This disease kills more people in the world than any other disease except AIDS.  The 
function of ergothioenine in M. tuberculosis is not known.  If it has antioxidant functions in M. 
tuberculosis as it does in human tissues and cells, then ergothioneine may protect this bacteria against 
killing by the human immune system. The objective of this research project is to find mutants of 
Mycoacterium smegmatis, a harmless nonpathogenic cousin of M. tuberculosis, that do not have 
ergothioneine. By examining these mutants to see if they are impaired in growth under different stresses 
caused by oxidants, we can determine what the role of ergothioneine is in mycobacteria such as M. 
smegmatis and M. tuberculosis.   


