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RNA Polymerase

- Catalyzes the synthesis (polymerization) of RNA from a DNA template
- Synthesizes very complex, precise polymers
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Questions

 How does it know where to start?
 How does it melt the DNA at that site?
 How does it initiate synthesis de novo?

Promoter information

Downstream

—_—

Upstream

—




Xtal Structure

nobel  INitial Transcription

Energetics
Prize in )
Chemistry Lots of Structural Data Thermodynamics
2009! . - v
Very Little Mechanistic Data Kinetics
D
L} K, K, k, k, k,
ED =, ED-R, =, ED-R, — ED-R,—> ED-R;- : ED-R —> ED-R —>ED-R,—>
7_ v k3o I(40 “
D R, R R

ED-R,— ED-R_

i

6 Abortive

Kinetic Competition



Electronic Energy Levels

—> Radiative (photon)

----> Nonradiative (phonon/lattice vibrations)
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Fluorescent Base Analog Reporter
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Kinetics of Initial Transcription
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Kinetics of Initial Transcription
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Kinetics of Initial Transcription
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2AP Fluorescence (+8)

Kinetics of Initial Transcription
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2AP Fluorescence (+8)

Kinetics of Initial Transcription
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