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Motivation:
Both paired end whole transcriptome shotgun sequencing (RNA-Seq), and paired end Whole Genome
Shotgun Sequencing (WGSS), have been used to discover rearrangements in tumour genomes. However,
to date no method exists that leverages both RNA-Seq and WGSS data for accurate discovery of rear-
rangements and their associated fusion transcripts.

Method:
We present Comrad, a novel algorithmic framework for the integrated analysis of RNA-Seq and WGSS
data for the purposes of discovering genomic rearrangements and aberrant transcripts. The Comrad
framework leverages the advantages of both RNA-Seq and WGSS data, providing accurate classification
of rearrangements as expressed or not expressed and accurate classification of the genomic or non-genomic
origin of aberrant transcripts. A major benefit of Comrad is its ability to accurately identify aberrant
transcripts and associated rearrangements using low coverage genome data. As a result, a Comrad anal-
ysis can be performed at a cost comparable to that of two RNA-Seq experiments, significantly lower than
an analysis requiring high coverage genome data.

Results:
We have applied Comrad to the discovery of gene fusions and read-throughs in prostate cancer cell line
C4-2, a derivative of the LNCaP cell line with androgen-independent characteristics. As a proof of con-
cept we have rediscovered in the C4-2 data 4 of the 6 fusions previously identified in LNCaP. We also
identified 6 novel fusion transcripts and associated genomic breakpoints, and verified their existence in
LNCaP, suggesting that Comrad may be more sensitive than previous methods that have been applied
to fusion discovery in LNCaP. We show that many of the gene fusions discovered using Comrad would
be difficult to identify using currently available techniques. In addition, we identify novel evidence of the
reciprocal nature of previously described translocations, and also identify 3 cases of non-canonical splicing
induced by a rearrangement, including a novel mechanism for intron retention in a fusion transcript.

Availability:
A C++ and Perl implementation is available at http://compbio.cs.sfu.ca/
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