The nucleosome,
fundamental particle
of the chromosome
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RNA polymerase Il underlies
the central dogma of molecular biology
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The central dogma of molecular biology reminds us of the central role of RNA polymerase II, or pol II, in the process of gene expression in higher organisms. The first step in gene expression, the transcription of DNA to produce RNA, is carried out by three different RNA polymerases. RNA polymerases I and III transcribe only a few dozen genes to produce mainly ribosomal- and transfer-RNAs, respectively, which are then used to build and fuel the ribosome. In contrast, pol II transcribes the vast majority of genes, all those coding for proteins, to synthesize messenger-RNA which serves as a template for protein synthesis in the ribosome. Pol II is the endpoint of signal transduction pathways. It is the temporal and spatial regulation of pol II that underlies all cell growth and development. 




RNA polymerase |l transcription machinery

Pol Il DNA unwinding
RNA polymerization
proofreading

GTFs promoter recognition
(TFIB, -D, -E, -F, -H)



Regulation of RNA polymerase Il transcription




Regulation of RNA polymerase Il transcription




Mediator of Transcriptional Regulation

Required for all transcription of all pol Il promoters

Essential link in the chain of communication:
enhancer - activator- Mediator- pol |l -promoter

Co-activator, co-repressor, and general transcription
factor

Processes, transduces transcriptional regulatory
Information in all eukaryotes



RNA polymerase Il transcription machinery

subunits mass (kD)
pol |l 12 513
GTFs 25 1558
Mediator 20 1003

o7 3074
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pre-translocation NTP rotates into A site
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post-translocation NTP enters E site



Trigger loop contacts NTP in the A site




Multiple conformations of the trigger loop




Trigger Loop Network
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Trigger Loop Network




[NTP] (nM) at 1/2 Max

Nucleotide selection In
RNA chain extension from 10 to 11 residues
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Trigger loop couples nucleotide selection to catalysis
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Nucleotide selection by alignment with the trigger loop,
coupling recognition to catalysis
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Trigger Loop Network
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= Template DNA
" RNA

12 Angstroms
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