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Abstract 
 
Cancer is essentially a “disease of genome” which evolves with the accumulation of a variety of 

mutations, and some of the driver mutations have been targeted for cancer treatment and 

diagnosis. Recent explosive advances of next-generation sequencing technology (NGS) and 

bioinformatics/biomathematics enable us to comprehensively analyze a number of cancer 

genomes by whole genome sequencing (WGS), whole exome sequencing (WES), or RNA 

sequencing (RNAseq). Now many types of cancer genomes have been sequenced whole world, 

including ICGC (International Cancer Genome Consortium), to explore cancer genomic 

alterations and diversity
1
, and we have been performing WGS analysis focusing on liver cancers 

as one of the ICGC projects
2
. Liver cancer is one of the most common and deadly cancers 

worldwide, especially in Asia, and has no effective treatment, yet its molecular mechanism 

remains largely unknown. Now WGS by NGS and mathematics approach for liver cancers is 

demonstrating comprehensive landscape of various phenotypes of liver cancers with multiple 

etiological backgrounds (HBV-infected, HCV-infected, and non-virus, HCC and biliary 

phenotype) for point mutations, short indels, copy-number alterations, structural variations, and 

virus integrations. Comparison among whole genomic pictures of these heterogeneous cancers 

can clarify the underlying carcinogenesis and achieve molecular sub-classification, which 

facilitates its genomic biomarkers discovery and personalized cancer medicine. 
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