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DNA
IS NOT
DESTINY

The new science of epigenetics rewrites the rules
of disease, heredity, and identity

By Ethan Watters
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Figure 2. Three methods of Epigenetic silencing (Egger et al., 2004)



A phenomenon of methylation in plants.
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Epigenomica e salute umana

Epigenetic Mechanisms in Human Health
and Disease
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Riproduzione sessuata:
la visione genetica
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Riproduzione sessuata:
la visione epigenetica

Variabile suscettibilita a patologie dell’
infanzia o della eta adulta

Chorionic

Stile di vita ed esposizioni
ambientali paterni
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new challenges

TRENDS n Endocrinology & Metabolism

pregnancy, and fetal, infant and
childhood nutrition and development

Trends in Endocrinology and Metabolism Vol.21 No.4
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Parenting from before conception

Michelle Lane, Rebecca L. Robker, Sarah A. Robertson*
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Cancer epigenomics: beyond genomics

1,2,3

| Juan Sandoval' and Manel Esteller

NORMAL CELL

P CANCER CELL

DNA methyl
modifying complexes

DNA

CHROMATIN

..

Promoter specific
hypermethylation

Global hypomethylation

Aberrant histone

. -

miRNA
Machinery

E ;
o
?{ Q—m modification landscape
NORMAL GENE
“REGULATION
Histone Modifying
\ complexes

Aberrant global
miRNA expression

Tumor supressor ganes

Tissue specific genes

Onco-ganes
repatitive regions

Tumor suppreser miRNAS

DNA methyl
rrodifyiqg complexes

s 2

N,

Histone Modifying
complexes

MISREGULATION

=

miRNA
Machinery

Current Opinion in Genetics & Development




Leading Edge

The Epigenomics of Cancer

Peter A. Jones'* and Stephen B. Baylin"'
' Department of Urology, Biochemistry, and Molecular Biology, USC/Norris Comprehensive Cancer Center,
Keck School of Medicine, University of Southem California, Los Angeles, CA 90089, USA

#Cancer Biology Program, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins Medical Institutions, Baltimore,

MD 21231, USA
*Correspondence: jones_p@ccnt.usc.edu (P.A.J.), sbaylin@hmi.edu (S.B.B.)
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Strategies for epigenetic therapy
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Epigenomics: Therapeutic Market Growth

The large-scale release of epimutagens into the environment may already be resulting in substantial damage to human and
animal health. This represents a huge potential market for epigenomics drugs and diagnostics. Epigenetic

diagnostics, therapeutics, and the tool-based technologies that supply these fields are

expected to grow into a large market. )
3
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Projected Epigenomics
Therapeutic Market Value
(millions USD)




Epigenetica e
comportamento




Prader Willi Syndrome Angelman Syndrome



Stressful situation activates neuronal
circuits, such as the hypothalamic-pituitary-
adrenal (HPA) axis, the locus coeruleus, and
the autonomic noradrenergic centers in the
brain stem.

Stress targets numerous limbic brain
regions, such as the prefrontal cortex,
hippocampus, amygdala, and ventral
striatum.

These changes in the central nervous
system directly affect learning and memory,
alertness, arousal, and perhaps basal
anxiety, and they promote adaptive
behavioral responses to subsequent
stresses.

Epigenetic Mechanisms
of Depression and
Antidepressant Action

Vincent Vialou, Jian Feng, Alfred J. Robison,
and Eric J. Nestler
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Inattentive mothering causes
methyl marks to be added

Attentive mothering causes
methyl marks to be removed




Early life

Prenatal stress, differential
levels of maternal care, and
early-life stress alter brain
development and have
long-term effects on stress
reactivity and cognition

Adult

Exposure to stressful events alters
chromatin composition in neurons,
thus affecting neuronal function

Possible influence on germ cells,
although the mediator of such
effects remains unknown

|
v Gametes and zygote

Possible inheritance of
epigenetic modifications
through ncRNAs,

DNA methylation, and
histone modification
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Clinical Pharmacy and Therapeutics
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Commentary

Role of epigenetics in pharmacotherapy, psychotherapy and nutritional
management of mental disorders

J. Peedicayil MD
Department of Pharmacology and Clinical Pharmacology, Christian Medical College, Vellore, India
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Contents lists avai at SciVerse Sci Direct

Neuropharmacology

ELSEVIER journal homepage: www.elsevier.com/locate/neuropharm

Invited review

An epigenetic framework for neurodevelopmental disorders: From
pathogenesis to potential therapy

Mark J. Millan*

Unit for Research and Discovery in Neuroscience, IDR Servier, 125 chemin de ronde, 78290 Croissy sur Seine, Paris, France

M.J. Millan / Neuropharmacology 68 (2013) 2—82
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Modificazioni epigenetiche:
quali fattori ambientali?
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L'embargo nazista sulla Olanda occidentale alla
fine della IT Guerra Mondiale causo 30.000
morti per malnutrizione...
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60 anni dopo....

Persistent epigenetic differences associated with
prenatal exposure to famine in humans

Bastiaan T. Heijmans®'2, ElImar W. Tobi*2, Aryeh D. Stein®, Hein Putter<, Gerard J. Blauw®, Ezra S. Susser®f,
P. Eline Slaghoom?, and L. H. Lumey*-!

Departments of 2Molecular Epidemiology, “Medical Statistics, and “Gerontology and Geriatrics, Leiden University Medical Center, Leiden, The Netherlands;
bHubert Department of Global Health, Rollins School of Public Health, Emory University Atlanta, GA 30322; *Department of Epidemiology, Mailman School
of Public Health, Columbia University, New York, NY 10032; and fNew York State Psychiatric Institute, New York, NY 10032

- Edited by Charles R. Cantor, Sequenom Inc., San Diego, CA, and approved September 17, 2008 (received for review July 7, 2008)
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Alegria-Torres et al. Page 18
Epigenomics. 2011 June ; 3(3): 267-277.
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L’'uomo non deve essereuS 0 L O T fig —
ubristes — “smodato/tracotante”, perché
questo ¢ un atteggiamento che dispiace
molto agli déi, i quali puniscono tale uomo,
e puo passare anche molto tempo, prima
che giunga la punizione, ma bisogna tenere
sempre ben presente che “Zeus punisce,
anche se tardi’”’. Per questo motivo le colpe
dei padri ricadono sui figli.
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Charles Robert Darwin (1809 — 1882) Jean Baptiste de Lamarck (1744-1829)



