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Structural basis of pre-mRNA splicing

The spliceosome catalyses the removal of the intron from nuclear pre-mRNAs and assembles initially into a pre-catalytic 
ensemble, termed complex B, which contains the snRNPs U1, U2 and the U4/U6.U5 tri-snRNP and numerous non-

snRNP proteins. For catalytic activation the spliceosome undergoes a major structural rearrangement, mediated by the Brr2 
RNA helicase, yielding the activated spliceosome (Bact complex). The final catalytic activation of the spliceosome requires an 
additional restructuring step by the RNA helicase Prp2. Using cryo electron microscopy we have investigated the 3D structure 
of the human U4/U6. U5 tri-snRNP complex and the yeast activated spliceosome. Our tri-snRNP model reveals how the 
spatial organization of Brr2 RNA helicase prevents premature U4/U6 RNA unwinding in isolated human tri-snRNPs and 
how the Sad1 protein likely tethers Brr2 to its pre-activation position. The structure of the yeast Bact complex reveals how 
the first step reactants (i.e., the 5' splice site and the branch site adenosine) are sequestered by protein prior to catalysis and 
provide insights into the molecular remodeling events that must be facilitated by Prp2 in order to generate a catalytically active 
spliceosome. In addition, comparison of the Bact spatial organization with the cryo-EM structures of the tri-snRNP reveal how 
many spliceosomal components are rearranged during activation of the spliceosome.
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