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Watching the process of transcription in RNA 

polymerase: 

 A time-dependent trigger-freeze crystallography study 



Mechanistic Studies of Enzymes:  

High resolution view of the enzyme in motion 

Sean R. Mcguffee and Adrian H. Elcock, PLoS Comp. Biol. (2010) 

Crowding inside the cell vs the crystal 



Phage N4 RNAP initiation complex 

 Gleghorn et al., PNAS (2011) 
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Nucleotidyl-transfer reaction  
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Structure of Reaction Intermediates with substrate analogues 



Natural chronology of events   

Real-time trace of enzymatic events by Raman Crystallography 
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 Transcript initiation in crystallo (~2-5 mins) 



GTP, ATP, Mn2+ 

Real-Time Observation of the N4 RNA Polymerase 

Transcript Initiation by trigger-freeze X-ray 

crystallography 

Basu and Murakami, JBC (2013) 
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Real-Time Observation of the N4 RNA Polymerase 

Transcript Initiation by trigger-freeze X-ray 

crystallography 
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Crystal Volume ~ 0.3 nl 
Diffusion Time ~ 2 secs 
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Real-Time Observation of the N4 RNA Polymerase 

Transcript Initiation by trigger-freeze X-ray 

crystallography 
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Crystal Volume ~ 0.3 nl 
Diffusion Time ~ 2 secs 
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Nucleotide loading drives the conformational change of the O-helix and 

template DNA at an early stage. 
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