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AAA+ ATPases are important molecular motors in all kingdoms of life. We are still learning how their 
actions are controlled and how they perform 
mechanical work. Ab initio solution structures provide 
us insight into both questions for AAA+ ATPases that 
regulate transcription of genes by the 54-form of 
bacterial RNA polymerase. In one case, a regulatory 
domain adopts two homo-dimeric forms, alternately 
repressing or derepressing motor assembly by adjacent 
ATPase domains; in another case, regulatory and 
ATPase domains cooperate to stabilize the assembled 
motor. Structures of ATPase in the presence of 
nucleotide analogs show subdomain reorientations that 
are coupled with conformational changes in the ‘second region of homology’ and pore region of the ring 
shaped motors to mediate interaction with the target protein, 54. Scattering data also yield preliminary 
models to explain how 54 binds tightly to the activator in the transition state for ATP hydrolysis.  
 
Use of the Advanced Photon Source was supported by the Department of Energy under contract W-31-109-ENG-38. BioCAT is a 
Research Center supported by National Institutes of Health grant RR08630. 

 


