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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Life sciences study design
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Sample size

Data exclusions

Replication

BBmap, version 38.72 (genome mapping of FLASH data)

Bedtools version 2.27.1 (extraction of splice sequences)

Bowtie2, version 2.3.5 (genome mapping of FLASH data)

Coot, version 0.8.9.1 (model building; referenced in text)

cryoSPARC, version 2.12.4 (all image analysis; referenced in text)

deepTools2 package, version 3.3.1 (cumulative coverage plots; referenced in text)

Excel, Microsoft Office Professional Plus 2016 (statistics; referenced in in text)

GraphPad Prism, version 5 (referenced in text)

Image-Quant, version 5.2 (quantification of bands on gels; referenced in text)

MaxQuant software package, version 1.6.14 (MS analysis; referenced in text)

Molprobity, version 4.5.1 (structure evaluation; referenced in text)

Perseus, version 1.6.14 (statistical analysis of MS data; reference 56)

PHENIX, version 1.17.1 (real space refinement; referenced in text)

PyMOL, version 1.8 (rmsd calculation; structure figure preparation; referenced in text)

rMATS, version 3.1.0 (calculation of alternative splicing changes)

STAR, version 2.7.9a (RNAseq data alignment, KD and FLASH experiments; referenced in text)

TEtools (SnakePipes), version 2.5.0 (enrichment plots, referenced in text)

umi-tools, version 1.0.0 (removal of PCR duplicates in FLASH data)

CryoEM maps have been deposited in the Electron Microscopy Data Bank (https://www.ebi.ac.uk/pdbe/emdb) under accession codes EMD-13046 (BRR2HR-
PRPF8Jab1-C9ORF78; https://www.ebi.ac.uk/pdbe/entry/emdb/EMD-13046) and EMD-13045 (BRR2HR-FBP21200-376; https://www.ebi.ac.uk/pdbe/entry/emdb/
EMD-13045). Structure coordinates have been deposited in the RCSB Protein Data Bank (https://www.rcsb.org) with accession codes 7OS2 (BRR2HR-PRPF8Jab1-
C9ORF78; https://www.rcsb.org/structure/7OS2)72 and 7OS1 (BRR2HR-FBP21200-376; https://www.rcsb.org/structure/7OS1)73. RNA sequencing data from siRNA
KD and rescue experiments have been deposited in Gene Expression Omnibus (GEO; https://www.ncbi.nlm.nih.gov/geo) under accession codes GSE176517 (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE176517) and GSE189362 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE189362). FLASH data have
been deposited in GEO under accession code GSE176464 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE176464). The mass spectrometry proteomics
data have been deposited in the ProteomeXchange Consortium (http://www.proteomexchange.org) via the PRIDE74 partner repository (https://www.ebi.ac.uk/
pride/) under dataset identifier PXD031482 (https://www.ebi.ac.uk/pride/archive/projects/PXD031482). The reference proteome for the analysis of the mass
spectrometry proteomics data was obtained from Uniprot (https://www.uniprot.org/proteomes/UP000005640). All other data are contained in the manuscript or
the Supplementary Information. Source data are provided with this paper.

Sample sizes are provided in the Methods. Sample sizes were determined empirically or based on similar data reported in other scientific
publications.

For cryoEM analyses, sample sizes were designed to yield a large number of particle images on the grids while avoiding non-specific
aggregation.

For biochemical and biophysical assays, sample sizes were designed to provide significant and reproducible signals (analytical SEC; helicase
activity assay, peptide SPOT, limited proteolysis) or to provide clearly visible and quantifiable bands on gels (SDS PAGE analyses of analytical
SEC, helicase activity assays, radioactive RT-PCRs).

Structural analysis by cryoEM involved the sorting of high quality particle images and rejection of poor quality particle images. Poor quality
particle images may be due to compositional heterogeneity in the sample or may originate from particles being damaged in the process of
grid preparation, e.g. at the air-water interface. The processing steps involving data exclusion are outlined in Supplementary Figure 3.

For other experiments, no data were excluded from the analyses.

The numbers of technical and biological replicates are indicated in the text and figure legends.

For gel analyses of helicase assays with subsequent quantification of data, at least three independent technical replicates (10 identical time




