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Abstract:  
Liver cancer is extremely heterogeneous in its tumor biology and clinical presentation, which impedes 
treatment options and poses a significant challenge to cancer management. Inter-tumor heterogeneity has 
been recognized, possibly emanating from the presence of cancer stem cells or selection by clonal 
evolution. To overcome this problem, molecular-based technologies including genomic, transcriptomic and 
metabolomic profiling, have been applied to liver specimens to reveal tumor subgroups and delineate 
critical gatekeepers of cancer initiation and progression. Consequently, various genome-based signatures 
have been developed to discriminate patients with greater homogeneity and assist in molecular re-staging. 
Examples include biologically relevant molecular signatures linked to metastasis, tumor recurrence, cancer 
stem cells, tumor metabolism and gender disparity. Integrative genomics are powerful in identifying key 
driver genes and functionally linked networks capable of determining patient prognosis or therapeutic 
outcomes. Comparative genomics has revealed that although signatures share a common prognostic space, 
each carries unique molecular changes linked to different sets of cancer hallmarks which collectively 
occupy different tumor biological space. Integrative genomic approaches allow us to tease apart these 
differences, rooted in tumor heterogeneity, to identify critical biomarkers for cancer diagnosis and clinically 
relevant therapeutic targets that represent convergent cancer driving molecular nodes. 
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