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            Abstract
The RNA polymerase elongation complex (EC) is both highly stable and processive, rapidly extending RNA chains for thousands of nucleotides. Understanding the mechanisms of elongation and its regulation requires detailed information about the structural organization of the EC. Here we report the 2.5-Ã… resolution structure of the Thermus thermophilus EC; the structure reveals the post-translocated intermediate with the DNA template in the active site available for pairing with the substrate. DNA strand separation occurs one position downstream of the active site, implying that only one substrate at a time can specifically bind to the EC. The upstream edge of the RNA/DNA hybrid stacks on the Î²â€²-subunit â€˜lidâ€™ loop, whereas the first displaced RNA base is trapped within a protein pocket, suggesting a mechanism for RNA displacement. The RNA is threaded through the RNA exit channel, where it adopts a conformation mimicking that of a single strand within a double helix, providing insight into a mechanism for hairpin-dependent pausing and termination.
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                    Figure 1: 
                        Overall structure of the ttEC.
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Figure 2: 
                        Nucleic acid structure in the ttEC.
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Figure 3: 
                        Schematic drawing of the protein/nucleic acid contacts.
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Figure 4: 
                        Proteinâ€“nucleic acid interactions in the ttEC structure.
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Figure 5: 
                        dwDNA and RNA/DNA hybrid strand separation.
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        Editorial Summary
RNA polymerase up close
Two complementary papers this week focus on the structure and function of bacterial RNA polymerase. In the first, the enzyme is bound to the DNA template and RNA product, to give a close-up of the transcription elongation complex. The structure reveals details of the DNA-to-RNA transcription process, vital to all living cells. In the second paper, the RNA polymerase elongation complex is pictured bound to various substrate analogues and to an antibiotic, revealing the mechanism of substrate loading and antibiotic inhibition. Comparisons between the structures of human and bacteria RNA polymerase should aid in drug design: RNA polymerase is a target of antibiotics, including rifamycin and its derivatives.
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