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Melanomas Resist Therapy Through
Dedifferentiation

Adoptive cell transfer Tumour response Tumour resistance

Dedifferentiated
cancer cell

Ribas A. et al, Nature 2012



Epigenetic Signatures in Human
Cancers
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How Does Epigenome Contribute to Melanoma Progress

Chromatin States Chromatin States
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Chromatin State = Combinatorial Patterns of Epigenetic Modifications



Cell System to ldentify Epigenetic Changes
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High-Throughput ChIP-Sequencing to Profile

Chromatin Marks

MODULE 1: CHROMATIN IMMUNQO-PRECIPITATION
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Assess for enriched
binding sites .\ Pool and

= sequence
successful
samples

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

20

8

180

=]
H
£
8
g

100

80

Normalized read counts

2
|
=

'H2BKS5AC
#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




De-acetylated Enhancers Contains Putative
Tumor-suppressors Motifs
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Pre-existing chromatin landscape could
determine tumor suppressor-based
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Characterizing Evolution of the Epigenome
During Human Melanoma Development

Normal Melanocyte —> Melanoma Tumors

Changes in chromatin states

10 melanoma tumor samples (from primary and metastatic lesions) that have been
comprehensively profiled by TCGA.
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Epigenome Profiling of Genomically
Characterized Human Melanoma Tumors
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Cancers Show Retrograde Remodeling
of Their Regulatory Landscape
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Characterizing Evolution of the Epigenome
During Human Melanoma Development

Normal Melanocyte —> Melanoma Tumors

Changes in chromatin states
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Potential Reorganization in the Regulatory Landscape
During Melanoma Formation
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Determining the Functionality of Non-coding Variants
with Epigenome Integration
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Melanoma GWAS Site Loses Active Histone Marks
In Pro-tumorgenic Melanocytes

Scale 5 kb hg19
chr16: 54,11U,Uﬂﬂ| 54,115,UUU| 54,120,000

Melanocyte (control) - H2BK5AC . ‘ .

Melanocyte (ShPTEN) - H2BK5AC

il P N T S S — —— — i —
Melanocyte (ShPTEN) — H3K27AC
—— o t— il e TN T A W -
Mel t trol) - H3K4ME1
e anocy e (Con rO) — — — —— —— _-._‘.A_ et e el e o — — f
Melanocyte (control) — H3K4ME3
R — [ T "y BT . . - — A -
Melanocyte (ShPTEN) — H3K4ME3
Melanocyte (ShPTEN) — H3K79ME?2
rs16953002

FTo <] D>

FTO GWAS in 12,313 melanoma patients vs 55,667 controls. Nature Genetics 201.




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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|dentification of Melanoma Super-enhancers
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