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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 overall goal of this research is to identify the energy-transducing components of the 
Methanococcus spp. flagellar motor. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:     Many Archaea swim, apparently by means of cell 
surface appendages called flagella, and like their bacterial counterparts, Archaeal flagella rotate and 
thereby propel the attached cell forward through its environment. Like the bacteria, the Archaea use 
directed motility to pursue their prefered habitats while avoiding detriment, albeit under more extreme 
circumstances of temperature and pH. Indeed, homologues of the signal transduction components that 
control bacterial chemotaxis do exist in Archaea. However, the rotary motors that energize bacterial 
flagella (or at least recognizable genes to code for them) are notably absent. The motors that drive 
Archaeal flagellum rotation are likely a new class of motors that, once identified and characterized, will 
reveal novel information about the mechanics and bioenergetics of the Archaeal flagellum. 
          My lab will use molecular genetic and biochemical approaches to search for the motors that 
energize motility of the methane-producing Archaea Methanococcus  maripaludis. 1) We will generate 
nonmotile (Mot-) mutants in M. maripaludis using the new genomics transposome technology to make 
transposon-linked insertion mutants, enabling the facile identification of the disrupted genes by inverse 
PCR. 2) We will test the involvement of the M. maripaludis CheY in motility. Future plans include the 
identification of candidate motor proteins based upon their ability to interact with M. maripaludis CheY, 
using modern proteomics technology. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State 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. 
          Many Archaea swim, apparently by means of cell surface appendages called flagella, and like their 
bacterial counterparts, Archaeal flagella rotate and thereby propel the attached cell forward through its 
environment. Like the bacteria, the Archaea use directed motility to pursue their prefered habitats while 
avoiding detriment, albeit under more extreme circumstances of temperature and pH. Indeed, 
homologues of the signal transduction components that control bacterial chemotaxis do exist in Archaea. 
However, the rotary motors that energize bacterial flagella are notably absent. The motors that drive 
Archaeal flagellum rotation are likely a new class of motors that, once identified and characterized, will 
reveal novel information about the mechanics and bioenergetics of the Archaeal flagellum. Furthermore, 
since motility (including flagellum assembly) is expected to place high energy demands upon a cell, more 
detailed knowledge of Archaeal motility and ultimately its energy requirements might enable us to 
redirect the energy used for motility into maximizing fuel output (by fuel-producing Archaea such as the 
Methanococcus spp.) In addition, an understanding of the molecular motors used by the Archaea may be 
of particular interest to the field of  nanotechnology. 
 


