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· FHCRC-2_CTD2_OV_Splicing.tsv – A summary of splicing across several hundred RNA-seq data sets, described in detail below.
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Experimental Approach:
To identify transcript isoforms that may be unique to, or over-expressed in, ovarian cancer we have gathered RNA-seq data from a large number of serous ovarian tumors, related cell lines, and normal tissues. Sources of data include the TCGA serous cystadenocarcinoma (OV) study, the GTEx program surveying gene expression in many normal tissue types, the Illumina BodyMap 2.0 dataset, and the Cancer Cell Line Encyclopedia. Several additional ovarian tumors were profiled by RNA-seq and ribosome footprinting to assess evidence for translation.
 
We applied a consistent splicing-aware short-read processing workflow to all samples, using the same software versions, genome assembly and transcriptome reference sequences for all samples. Summary information about each splice junction, such as the number of supporting reads and maximum number of nucleotides sequenced on either side of each junction, was gathered into a large overview matrix with one row per splicing event and one column per sample.

Method:
We gathered from public repositories, or generated locally, RNA-seq data from a large number of source tissues including:
· 100 TCGA OV tumors
· 53 local serous cystadenocarcinoma tumors with at least 70% malignant cells
· 160 GTEx samples from 26 normal tissues
· 16 Illumina BodyMap 2.0 normal tissues (each profiled with single- and paired-end reads)
· 10 local benign ovarian tumors
· 6 CCLE ovarian cancer cell lines

All data were aligned with TopHat 2.0.9, in conjunction with Bowtie 2.1.0, using the UCSC hg19 human reference assembly as distributed with the Illumina iGenomes release of March 2013. TopHat was allowed to infer unannotated splicing events de novo. To reduce false positive inferences, TopHat was also provided with a collection of known gene models from the same iGenomes hg19 release.

The resulting splice-junction summaries, collected from TopHat junctions.bed files, were combined into a single table with one column for each sample and one row for each observed splice junction. Each cell contains the unfiltered count of reads spanning a particular splice junction in a given sample. We apply several filters to suppress inferred splice junctions that are likely to result from misalignment of reads. First we apply a very liberal prevalence and abundance filter, requiring at least two independent samples to support each junction with at least five reads; this excludes junctions supported by only a handful of reads in a small number of samples. We further require that each splice junction alignment be supported by at least 15nt of aligned sequence in each flanking exon; this eliminates many spurious junctions with little alignment support at the cost of excluding a small number of potential alignments involving microexons. Finally, we remove splicing events in regions known to be difficult to resolve correctly without special-purpose software or sample preparation, such as immunoglobulin loci on chromosomes 2, 22, and 14. Each of these steps eliminates predominantly de novo inferred splice junctions.

Public mRNA and EST sequence resources provide another rich source of information about splicing in a wide range of tissues, tumors, and cell lines. We have characterized several million such sequences by broad categories of tissue origin (normal tissue, tumor tissue, cell line, or non-cancer disease) and developmental stage (adult, fetal/embryonic, or pooled). Each row in the splice junction array is also annotated with the number of supporting mRNA and EST sequences falling into each of these categories. This information may be used to, for example, exclude splice junctions sampled by ESTs from normal tissue or to provide support for a novel junction inferred by RNA-seq that is also supported by a tumor-derived EST.



Column Descriptions:
Annotation columns in the accompanying splice junction array include:
	junction
	Splice junction coordinates (chromosome, start, end) using zero-based half-open coordinates of the implied intron. Start is always less than end, with strand indicated in a separate field.

	strand
	Strand of the splice junction as recorded by the aligner, usually inferred from acceptor/donor motif or from annotation.

	gene_symbol
	Associated gene symbol, or symbol(s) separated by semicolons if ambiguous. RefSeq, UCSC KnownGenes and Ensembl are used as annotation sources. For known splice sites or exon skips involving known junctions, the gene symbol is taken from annotation. For novel junctions, best effort is made to find nearby genes on the same strand, but for many novels this will be blank.

	accession
	Representative accession number for annotated splice junctions or exon skips involving annotation splice sites. If several available, RefSeq is preferred, UCSC KnownGenes is second priority, and Ensembl ENST is third. Blank if no associated annotation could be found.

	junction_annotation
	Classifies each junction as "known" if annotated, "novel" if unannotated, or "skip" if skipping one to four exons in some annotated gene model.

	exon_overlap_left
	The maximum number of nucleotides aligned to the left-hand exon across all samples.

	exon_overlap_right
	The maximum number of nucleotides aligned to the right-hand exon across all samples.

	intron_length
	The number of bases spanned by this splice junction.



Within various categories of samples (TCGA tumors or normal tissue samples, for example) we compute three summary metrics for each splice junction. These include for each category a count of the number of reads where the junction was observed, the sum of all reads supporting the junction, and the maximum count of supporting reads. While these metrics can be computed directly from other columns in the dataset, we find that for filtering and exploration it is convenient to have the following precomputed:
	ov_count
	The number of TCGA OV samples where this splice junction was observed by even a single read (out of 100).

	ov_sum
	The sum of all supporting reads across all TCGA OV samples.

	ov_max
	The maximum number of supporting reads in any one TCGA OV sample.

	benign_ov_count
	Number of benign ovarian tumor samples with reads supporting this junction (out of 10).

	testis_count
	The number of normal testis samples where this splice junction was observed (out of 17). Due to its immune privileged status, we separate testis from other normal tissues to increase flexibility for downstream filtering (e.g. searching for C/T antigens).

	normal_count
	The number of normal RNA-seq samples, excluding testis, where this junction is supported by even one read.

	rpt_count
	Number of samples with even one ribosome protected tag (RPT-seq) read supporting this junction (out of 9).



Several hundred columns provide detailed counts on each RNA-seq or RPT-seq run. Sample details are provided in the accompanying file FHCRC.CTD2.OV_Samples.tsv. Representative examples of each sample type include:
	SOC_M125_315159
	Local tumor RNA-seq

	SOC_M125_315160_RPT
	Local tumor ribosome protected tag (RPT-seq)

	TCGA_04_1331_01A
	TCGA OV tumor RNA-seq

	Benign_M153_100831
	Local benign ovarian tumor RNA-seq

	GTEx_Ovary_SRR809209
	GTEx normal tissue, including tissue type and associated accession number.

	BMP50_ovary
	BodyMap2 normal tissue, 50nt paired-end RNA-seq

	BMS75_ovary
	BodyMap2 normal tissue, 75nt single-end RNA-seq



As described above, we include summary information derived from public mRNA and EST sequences. For each junction, the following columns provide counts of the number of mRNA & EST sequences derived from normal tissue, tumor tissue, cell lines, non-cancer diseases, or immune privileged sites (e.g. testis, placenta).
	normal_est_filter
	Number of normal mRNA & EST sequences supporting this junction, excluding ORESTES ESTs.

	normal_est_all
	Number of normal mRNA & EST sequences supporting this junction, including ORESTES ESTs.

	tumor_est
	Number of tumor mRNA & EST sequences supporting this junction.

	cell_line_est
	Number of cell-line mRNA & EST sequences supporting this junction

	immune_privileged_est
	Number of immune-privileged tissue mRNA & EST sequences supporting this junction (e.g. testis, placenta).

	other_disease_est
	Number of supporting mRNA & EST sequences associated with some non-cancer diseased state.

	unclassified_est
	Number of supporting mRNA & EST sequences from as-yet uncategorized tissues.





We also summarize counts of supporting mRNA & EST sequences by developmental stage in the following columns:
	adult_est
	Number of supporting mRNA & EST sequences from adult tissue samples.

	embryo_est
	Number of supporting mRNA & EST sequences from embryonic or fetal tissue samples.

	mixed_dev_est
	Number of supporting mRNA & EST sequences from pooled adult & embryonic tissue samples.

	unclassified_dev_est
	Number of supporting mRNA & EST sequence where development stage could not be classified from available annotations.




Sample Metadata
Additional information about each sample is provided in the accompanying file FHCRC.CTD2.OV_Samples.tsv. This information can be used to select subsets of the samples (e.g. all TCGA primary tumors of the ovary, all samples from normal ovary). Metadata columns include:
	project
	The sequencing project, program or study that generated raw data for this sample. One of TCGA, GTEx, BodyMap2, CCLE or Local.

	library
	The library strategy applied to this sample. One of RNA-seq or RPT-seq.

	tissue
	The source tissue for this sample. These are intentionally broad categories (e.g. "Blood" includes samples of whole blood as well as leukocytes only). For specific information on the TCGA, GTEx, & BodyMap2 samples, we provide barcode or SRR/ERR accession as appropriate.

	disease
	The disease state for this sample. One of Normal, SOC (serous ovarian cancer), or BenignTumor (benign ovarian tumor).

	site
	The disease site from which the sample was obtained. One of Normal, PrimaryTumor, BenignTumor, or CellLine

	SRR
	The Sequence Read Archive SRR/ERR accession number for this sample, where available.



