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EXIT SEMINAR: 
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B.App.Sc., Simon Fraser University, Burnaby, BC - 2002
Friday, July 17th, 2015 at 11:00 AM

 LOCATION:  Gordon & Leslie Diamond Lecture Theatre - 675 West 10th Ave
CHARACTERIZATION OF GENOME REARRANGEMENTS FROM TUMOUR SEQUENCING DATA
High-throughput sequencing has dramatically improved our ability to discover new rearrangements in patient tumour samples and characterize the formative mechanisms, evolutionary timing, and biological impact of those rearrangements. We describe novel algorithms for detection and characterization of genome rearrangements with specific focus on rearrangements that reshape tumour genomes and impact cancer biology. We first describe initial work (deFuse, Comrad and nFuse) on detection and characterization of gene fusions from RNA sequence data (RNA-Seq) and both Whole Genome Sequence (WGS) and RNA-Seq combined. We then describe a more recently developed WGS method (ReMixT) for jointly inferring both copy number changes and rearrangements present in subpopulations of tumour cells. Finally, we describe integration of ReMixT into a wider study design for comprehensively profiling the clonal population structure of genomically unstable metastatic cancer.

We have used ReMixT and additional bespoke phylogenetic methods to study the evolutionary histories of 31 samples from 7 High Grade Serous Ovarian Cancer (HGSOvCa) patients. We show that rearrangements in HGSOvCa frequently result in lineage specific deletion of large chromosome segments and loss of encompassed Single Nucleotide Variants (SNVs), with convergent evolution by deletion apparent in at least one patient.  Samples composed of divergent clonal mixtures, with SNV losses distinguishing tumour clones, significantly complicate inference of evolutionary histories.  For these problematic cases we show how ReMixT can be used to nominate breakpoints as clonal markers for use in single cell experiments, for determining co-occurrence of copy number changes, rearrangements and lost or gained SNVs.  Finally, we describe the inferred clone phylogenies and clonal mixtures of the 7 patients and present examples of mutational and spatial drift contrasted with punctuated evolution of late emergent drivers and subsequent clonal expansions.

Supervisor: Dr. Cenk Sahinalp, Professor, Computing Science, SFU
Co-supervisor: Dr. Sohrab Shah, Assistant Professor, Department of Pathology, UBC
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