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    Abstract
The emergence of next generation DNA sequencing technology is enabling high-resolution cancer genome analysis. Large-scale projects like the International Cancer Genome Consortium (ICGC) are systematically scanning cancer genomes to identify recurrent somatic mutations. Second generation DNA sequencing, however, is still an evolving technology and procedures, both experimental and analytical, are constantly changing. Thus the research community is still defining a set of best practices for cancer genome data analysis, with no single protocol emerging to fulfil this role. Here we describe an extensive benchmark exercise to identify and resolve issues of somatic mutation calling. Whole genome sequence datasets comprising tumor-normal pairs from two different types of cancer, chronic lymphocytic leukaemia and medulloblastoma, were shared within the ICGC and submissions of somatic mutation calls were compared to verified mutations and to each other. Varying strategies to call mutations, incomplete awareness of sources of artefacts, and even lack of agreement on what constitutes an artefact or real mutation manifested in widely varying mutation call rates and somewhat low concordance among submissions. We conclude that somatic mutation calling remains an unsolved problem. However, we have identified many issues that are easy to remedy that are presented here. Our study highlights critical issues that need to be addressed before this valuable technology can be routinely used to inform clinical decision-making.
	SSM
	Somatic Single-base Mutations or Simple Somatic Mutations, refers to a somatic single base change
	SIM
	Somatic Insertion/deletion Mutation
	CNV
	Copy Number Variant
	SV
	Structural Variant
	SNP
	Single Nucleotide Polymorphisms, refers to a single base variable position in the germline with a frequency of > 1% in the general population
	CLL
	Chronic Lymphocytic Leukaemia
	MB
	Medulloblastoma
	ICGC
	International Cancer Genome Consortium
	BM
	Benchmark

Abbreviations and Definitionsaligner = mapper, these terms are used interchangeably
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