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            Abstract
The active centre of the spliceosome consists of an intricate network formed by U5, U2 and U6 small nuclear RNAs, and a pre-messenger-RNA substrate. Prp8, a component of the U5 small nuclear ribonucleoprotein particle, crosslinks extensively with this RNA catalytic core. Here we present the crystal structure of yeast Prp8 (residues 885â€“2413) in complex with Aar2, a U5 small nuclear ribonucleoprotein particle assembly factor. The structure reveals tightly associated domains of Prp8 resembling a bacterial group II intron reverse transcriptase and a type II restriction endonuclease. Suppressors of splice-site mutations, and an intron branch-point crosslink, map to a large cavity formed by the reverse transcriptase thumb, and the endonuclease-like and RNaseH-like domains. This cavity is large enough to accommodate the catalytic core of groupâ€‰II intron RNA. The structure provides crucial insights into the architecture of the spliceosome active site, and reinforces the notion that nuclear pre-mRNA splicing and groupâ€‰II intron splicing have a common origin.
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                    Figure 1: 
                        Structure of the large domain in yeast Prp8 (residues 885â€“1824).
                      [image: ]


Figure 2: 
                        Overall structure of yeast Prp8
                        885â€“2413
                         in complex with Aar2.
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Figure 3: 
                        Overview of the Prp8 active site cavity in an â€˜open bookâ€™ view.
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Figure 4: 
                        Suppressors of U4-cs1 and 
                        brr2-1
                         alleles mapped on the Prp8 structure.
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Figure 5: 
                        Comparison between the active site of group II intron and the spliceosome (Prp8).
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        Editorial Summary
Spliceosome mechanism revealed
The core of the spliceosome, a complex that removes introns from precursor mRNA transcripts prior to their expression, consists of several RNAâ€“protein complexes arranged on the pre-mRNA. Prp8 is a protein in one such core complex, the U5 snRNP, and it contains the active site where cleavage occurs. Kiyoshi Nagai and colleagues have solved the structure of a large fragment of Prp8 bound to a U5 snRNP assembly factor, Aar2. This structure offers insight into how the splice sites might fit into the active site, and supports a possible unified evolutionary origin of eukaryotic pre-mRNA and bacterial group II intron-splicing mechanisms.
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