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            Abstract
The slicer activity of the RNA-induced silencing complex is associated with argonaute, the RNaseâ€‰H-like PIWI domain of which catalyses guide-strand-mediated sequence-specific cleavage of target messenger RNA. Here we report on the crystal structure of Thermus thermophilus argonaute bound to a 5â€²-phosphorylated 21-base DNA guide strand, thereby identifying the nucleic-acid-binding channel positioned between the PAZ- and PIWI-containing lobes, as well as the pivot-like conformational changes associated with complex formation. The bound guide strand is anchored at both of its ends, with the solvent-exposed Watsonâ€“Crick edges of stacked bases 2 to 6 positioned for nucleation with the mRNA target, whereas two critically positioned arginines lock bases 10 and 11 at the cleavage site into an unanticipated orthogonal alignment. Biochemical studies indicate that key amino acid residues at the active site and those lining the 5â€²-phosphate-binding pocket made up of the Mid domain are critical for cleavage activity, whereas alterations of residues lining the 2-nucleotide 3â€²-end-binding pocket made up of the PAZ domain show little effect.
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                    Figure 1: 
                        Crystal structure of 
                        T. thermophilus
                         argonaute bound to a 5â€²-phosphorylated 21-base DNA guide strand.
                      [image: ]


Figure 2: 
                        Intermolecular hydrogen-bonding alignments in the 
                        T. thermophilus
                         Ago bound to a 21-base DNA guide strand.
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Figure 3: 
                        Conformational changes in 
                        T. thermophilus
                         Ago on formation of the 21-base DNA guide strand complex.
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Figure 4: 
                        DNA-guide-dependent RNA cleavage activity of wild-type and mutant 
                        T. thermophilus
                         Ago.
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                The structures of T. thermophilus Ago bound to 5â€²-phosphorylated 21-base and 10-base DNAs have been deposited to the Protein Data Bank under accession codes 3DLH and 3DLB, respectively.
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