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            Abstract
Box C/D RNA protein complexes (RNPs) direct site-specific 2â€²-O-methylation of RNA and ribosome assembly1,2,3,4. The guide RNA in C/D RNP forms base pairs with complementary substrates and selects the modification site using a molecular ruler5,6,7. Despite many studies of C/D RNP structure8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25, the fundamental questions of how C/D RNAs assemble into RNPs and how they guide modification remain unresolved. Here we report the crystal structure of an entire catalytically active archaeal C/D RNP consisting of a bipartite C/D RNA associated with two substrates and two copies each of Nop5, L7Ae and fibrillarin at 3.15-Ã… resolution. The substrate pairs with the second through the eleventh nucleotide of the 12-nucleotide guide, and the resultant duplex is bracketed in a channel with flexible ends. The methyltransferase fibrillarin binds to an undistorted A-form structure of the guideâ€“substrate duplex and specifically loads the target ribose into the active site. Because interaction with the RNA duplex alone does not determine the site specificity, fibrillarin is further positioned by non-specific and specific protein interactions. Compared with the structure of the inactive C/D RNP, extensive domain movements are induced by substrate loading. Our results reveal the organization of a monomeric C/D RNP and the mechanism underlying its site-specific methylation activity.
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                    Figure 1: 
                        Activity and substrate-bound structure of a C/D RNP.
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Figure 2: 
                        Proteinâ€“RNA interactions in the substrate-bound C/D RNP.
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Figure 3: 
                        Specific substrate recognition by fibrillarin.
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Figure 4: 
                        Substrate-induced structural changes in the C/D RNP.
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        Editorial Summary
Target recognition by a guide RNA
Some RNAs, called guide RNAs, use their encoded sequence information to help direct a protein to where it is required. One of these RNA-protein (RNP) complexes, known as the box C/D RNP, catalyses the site-specific modification of RNAs with a 2â€²-O-methylation group. The structure of the full box C/D RNP complex, including three protein subunits, the guide RNA and either of two substrate RNAs, has now been determined. The structure reveals how the guide and target RNAs are aligned, and how the methyltransferase subunit, fibrillarin, facilitates positioning of the target ribose into the active site.
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