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Ribas A. et al, Nature 2012 

Melanomas Resist Therapy Through 
Dedifferentiation 



Epigenetic Signatures in Human 
Cancers 



How Does Epigenome Contribute to Melanoma Progressi  
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Chromatin State = Combinatorial Patterns of Epigenetic Modifications 



Cell System to Identify Epigenetic Changes 
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High-Throughput ChIP-Sequencing to Profile  
Chromatin Marks 

Garber et al. Molecular Cell, 2012 
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Loss of Histone Acetylations at Observed  
in Pro-tumorgenic Melanocytes 

H2BK120AC H2BK5AC H3K27AC H4K91AC 

N
or

m
al

iz
ed

 re
ad

 c
ou

nt
s 

# Term Name   Binom FDR Q-Val  

Apoptosis signaling pathway 1.63E-50
Integrin signalling pathway 5.48E-47

DNA replication 7.54E-29
Toll receptor signaling pathway 8.95E-16

Cell cycle 9.06E-11



TF 

TF 

Pre-existing chromatin landscape could 
determine tumor suppressor-based 

regulations 

High-acetylation 

Low-acetylation 

Eijkelenboom A. et al. Cell Reports 2013 
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De-acetylated Enhancers Contains Putative  
Tumor-suppressors Motifs 



 Normal Melanocyte 

Changes in chromatin states 

Epigenomic plasticity 

Melanoma Tumors 

10 melanoma tumor samples (from primary and metastatic lesions) that have been 
comprehensively profiled by TCGA. 

Characterizing Evolution of the Epigenome 
During Human Melanoma Development 



36 histone marks, 2 forms of RNA Polymerase and 3 histone variants and CTCF (so far total of 6 billion reads) 

Epigenome Profiling of Genomically 
Characterized Human Melanoma Tumors 

ChIPs can be performed 
with ~3mg of tissue or 
1,000 to 10,000 cells. 



Cancers Show Retrograde Remodeling  
of Their Regulatory Landscape 

New "oncogenic" sites that are actually older developmental 
pathways 

Stargechis A. et al, Cell 2013 
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Characterizing Evolution of the Epigenome 
During Human Melanoma Development 



Epigenomic profiles of 127 different human-body cell types 

Bernstein B. et al. Nat. Biotech 
(2010) 



Potential Reorganization in the Regulatory Landscape  
During Melanoma Formation 

N
or

m
al

iz
ed

 s
ig

na
l 

DNAseI hypersensitivity at tumor H3K4me1 sites 
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MITF: lineage-specific master regulator 



Determining the Functionality of Non-coding Variants 
with Epigenome Integration 

Huang, F. W. et al. - Horn, S. et al. Science (2013) 
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FTO GWAS in 12,313 melanoma patients vs 55,667 controls. Nature Genetics 2013 

Melanoma GWAS Site Loses Active Histone Marks  
in Pro-tumorgenic Melanocytes 
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FTO GWAS in 12,313 melanoma patients vs 55,667 controls. Nature Genetics 2013 

Melanoma GWAS Site Loses Active Histone Marks  
In Human Melanoma 
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Summary 

Comprehensive epigenomic characterization in primary melanocyte-based 
melanoma progression model revealed: 
 
• Loss of histone acetylation around genes involved in carcinogenesis. 

 
• De-acetylated enhancers could hinder binding of key transcription factors 

to DNA. 

Preliminary epigenome profiling human melanoma tumors suggests 
epigenomic re-orientation during melanomagenesis. 
 
 
Epigenomic profiles are useful to annotate non-coding variants in cancer. 
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Warren A. Whyte et. al, Cell 2013 

Identification of Melanoma Super-enhancers 
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