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» Definition of Epigenetics
® Any changes in gene expression resulting from either a DNA
and chromatin modification or resulting from a post post-

transcriptional mechanism. However, it does not reflect a
difference in the DNA code.

“*A unifying definition of epigenetics: (Adrian Bird,
nature, 2007)

® the structural adaptation of chromosomal regions so as to
register, signal or perpetuate altered activity states.

® This definition is inclusive of chromosomal marks, because
transient modifications associated with both DNA repair or
cell-cycle phases and stable changes maintained across
multiple cell generations qualify.
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Biological phenomena
Transcription, Replication, Repair, Recombination
Development, Reprogramming, Aging, Tumorigenesis

DNA methylation

Protein modification

Epigenetics

Chromatin
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Quiz, J. nature.

2006

i
:

The two main components
of the epigenetic code

DMNA methylation

rethyl marks added to certain
DA bases repress gene activity.

Histone modification

A combination of different
molecules can attach to the "tails’
of proteins called histones. These

alter the activity of the DMNA
wrapped arcound them.

Chromosome
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Biological phenomena
Transcription, Replication, Repair, Recombination
Development, Reprogramming, Aging, Tumorigenesis

DNA methylation

Protein modification

Epigenetics

Chromatin
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Normal cell

HMM- El TEE }| }TB}T

» Tumour-suppressor gene with promoter CpG island
« ‘Open’ chromatin conformation

B30 ST 1, OO} S 2

| =2 ] L—n—p
» Locus with meth)rlated 5'-regulatory region, « Repetitive sequences,
e.g. germline-specific gene e.g. transposable element

Cancer cell

l

|
El E2 }| }E3}|

» CpG-island hypermethylation
» ‘Closed’ chromatin conformation

e te

» DNA hypomethylation

» ‘Open’ or ‘relaxed’ chromatin conformation

!

» Entry into cell cycle
» Avoidance of apoptosis
» Defects in DNA repair

» Angiogenesis

» Loss of cell adhesion

| Unmethylated CpG ¢ Methylated CpG

\ Tumorigenesis /

|

» Loss of imprinting and overgrowth
= Inappropiate cell-type expression
= Genome fragility

= Activation of endoparasitic sequences

Manel Esteller, nature, 2007
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Cell signalling
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Inhibitors of histone deacetylase
(e.q., trichostatin A)

Inhibitors of DNA methylation
(e.g., 5-aza-2'-deoxycytidine)
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*HAT's, HDAC's
*Methylases
*Kinases

*Ubiquitin Ligases

Chromatin
remodelers
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SIRNAA S HKIRNAI icer

miBNA
precursor double-stranded RNA
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37-0H P& duplex
v
RMNAI Silencing
Complex
miR~NA
or siRNA
siRNA
MiRNA function
function
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