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Next generation sequencing technologies enable us to analyze the mutational landscape in
cancer genomes. To identify somatic mutation in liver cancer, we constructed an analysis
pipeline for mutation detection. Using the method, we analyzed whole genome sequencing of
liver cancer genomes. Our comprehensive analysis identified point mutations, structural
variations (STVs), and virus integrations, in noncoding and coding regions. We discovered
recurrently mutated coding and noncoding regions, promoters, and regulatory regions. STV
analysis found a significant association with replication timing and identified known (CDKN2A,
and TERT) and new (ASH1L, and MACROD?2) cancer-related genes.

We next focused on mutations in microsatellite regions. Microsatellites are repeats of 1-6bp
units and have been used to detect cancers with mismatch repair deficiency. To detect
somatic indels in microsatellite regions, we analyzed ~9 million microsatellites in 2,717
cancer samples across 21 tissue types. Our analysis identified samples with higher
microsatellite mutation rate (MSI; microsatellite instability). We found 20 highly-mutated
microsatellites which can be used to detect MSI cancers with high sensitivity. Analysis of
highly mutated microsatellite found that replication timing and DNA shape were significantly
associated with mutation rates. Our analysis reveals possible causes of mutations, as well as
provides a useful marker set for MSI detection.
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