Fetal Growth From 8 to 40 Weeks
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Protect your unborn baby—eat healthy, exercise wisely, and avoid harmful substances.
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STUDI EPIDEMIOLOGICI ITALIANI SULLE POPOLAZIONI

FONTE

AREA

DISEGNO
DELLO STUDIO

RESIDENTI IN PROSSIMITA DI INCENERITORI

RISULTATI PRINCIPALI

Biggeri et al.
1996

Trieste

Caso - controllo

N

Incremento del rischio di cancro polmonare

Michelozzi et al.
1998

Roma

Mortalita
micro - geografica

Incremento della mortalita per alcune cause

Chellini et al.
2002

Prato

Mortalita
micro - geografica

\ e riduzione della sex — ratio alla nascita

Incremento del rischio di cancro polmonare

Comba et al.
2003

Mantova

Caso - controllo

Incremento del rischio di sarcoma
dei tessuti molli

Biggeri e Catelan
2005

Campi Bisenzio

Mortalita comunale

Incremento dei linfomi non Hodgkin

N
N
N

Biggeri e Catelan
2006

17 aree

della Toscana
con inceneritori

Mortalita comunale

\ Incremento dei linfomi non Hodgkin

Bianchi e Minichilli
2006

25 comuni italiani
con inceneritori

Mortalita comunale

\ Incremento dei linfomi non Hodgkin

Tessari et al.
2006

Venezia

Caso - controlio

\ nelle donne dell’area pil esposta

Ranzi et al.
2006

Coorte di residenti

Incremento di mortalita nelle donne per tutte
le cause, tumore del colon e della mammelia,
per diabete e malattie cardiovascolari

Zambon et al.
2007

3 ASL Prov.
Venezia

Caso — controlio

Incremento di rischio di sarcoma in entrambi
i generi e di tumori del connettivo e di altri
tessuti molli nelle sole donne

Incremento del rischio di sarcoma dei tessuti molli







A scientific challenge /

Toxicology as it has been practiced
for decades is highly likely to have
underestimated hazards. /

Human epidemiology as it is been
traditionally practiced is highly
biased toward false negatives.

(. Environmental Health Sciences
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The two main components
of the epigenetic code
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Selected traits that distinguish humans from other apes®™

Body shape and thorax

Cranial properties (brain case and face)
Relative brain size
Relative limb length : 3 Vo
Long ontogeny and lifespan [N %) | oo
Small canine teeth N e

Skull balanced upright on vertebral column

Reduced hair cover

Elongated thumb and shortened fingers

Dimensions of the pelvis

Presence of a chin

S-shaped spine

Language

Advanced tool making

Brain topology

bt
| temporale
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EPIGENETIC MECHANISMS IN
MEMORY FORMATION

Jonathan M. Levenson and J. David Sweatt
NATURE REVIEWS | NEUROSCIENCE
FEBRUARY 2005 | VOLUME 6
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Figure 4 | Model for epigenetics in contextual fear memory — a histone code for memory
formation? Exposure of a test subject to various environmental conditions leads to changes inthe
epigenetic profile of the genome in neurons that reside in relevant brain regions. In this example, we
focus on pyramidal neurons in area CA1 of the hippocampus. a | Exposure of a subject to a novel
emrlronment leads to eplgenetlc changes and formation of ncwel spatlal memories. b | Exposure to
X ¢ | Coupling
the presentation of the novel environment with the noxious stimulus results in integration of the
epigenetic responses, and formation of specific contextual fear memaories.

Enhanced synaptic
function




TOXICOLOGICAL SCIENCES 80, 218-224 (2004)
DOI: 10.1093/toxsci/kfh164
Advance Access publication May 12, 2004

The Role of Chromatin in Molecular Mechanisms of Toxicity

Jonathan G. Moggs' and George Orphanides

Syngenta CTL, Cheshire SK10 4TJ, United Kingdom

Eukaryotic cells store their genetic information in the form of a
highly organized nucleoprotein complex termed chromatin. The

high degree_of compaction_of DNA_within_chromatin places
severe constraints_on_proteins that reguire access to the DNA

template to facilitate gene transcription, DNA replication, and
DNA repair. As a consequence, eukaryotic cells have developed

sophisticated mechanisms _fo _allow chromaiin_fo be rapidly
decompacted locally for access by DNA-binding proteins. Once
Trought To play onb 2 Siracraral <ole, T mow apsears that chro-
matin plays g_kev regulatory role by _marshalling access to the
DNA template. We have reviewed the role played by chromatin in
mspnnse to physiological and toxicological stimuli
and described how changes in chromatin structure may in the
future be used as markers of toxicity. We also review the evidence
that chromatin itself is the direct target of certain toxicants and

that toxicant-induced perturbations in chromatin structure may
precipitate adverse effects.
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What would be the consequences of direct chemical perturba-
tion of chromatin structure? In addition to theirrole inregulating
gene expression and DNA repair, chromatin modifications play
an important part in the transmission of epigenetic information,
epigenetics being the study of heritable alterations in gene
expression that occur in the absence of changes in genome
sequence (Wolffe and Matzke, 1999). Thus, the perturbation
of chromatin structure by toxicants may lead to long-term and
ossibly transgenerational changes in epigenetic programming.
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Figure 1 | Altered DNA-methylation patterns in tumorigenesis. The hypermethylation of CpG islands of tumour-
suppressor genes is a common alteration in cancer cells, and leads to the transcriptional inactivation of these genes
and the loss of their normal cellular functions. This contributes to many of the hallmarks of cancer cells. At the same
time, the genome of the cancer cell undergoes global hypomethylation at repetitive sequences, and tissue-specific
and imprinted genes can also show loss of DNA methylation. In some cases, this hypomethylationis known to
contribute to cancer cell phenotypes, causing changes such as loss of imprinting, and might also contribute to the

286 | APRIL 2007 | VOLUME 8

genomic instability that characterizes tumours. E, exon.

www.nature.com/reviews/genetlcs
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tion at a distance: epigenetic silencing of large
hromosomal regions in carcinogenesis

Susan J. Clark™

Cancer Program, Garvan Institute of Medical Research, 384 Victoria St, Darlinghurst Sydney, 2010 NSW, Australia

Received February 15, 2007; Revised and Accepted February 28, 2007

Despite the completion of the Human Genome Project, we are still far from understanding the molecular events
underlying epigenetic change in cancer. Cancer is a disease of the DNA with both genetic and epigenetic
changes contributing to changes in gene expression. Epigenetics involves the interplay between DNA methyl-
ation, histone modifications and expression of non-coding RNAs in the regulation of gene transcription. We
now know that tumour suppressor genes, with CpG island-associated promoters, are commonly hypermethy-
lated and silenced in cancer, but we do not understood what triggers this process or when it occurs during car-
cinogenesis. Epigenetic gene silencing has always been envisaged as a local event silencing discrete genes,
but recent data now indicates that large regions of chromosomes can be co-coordinately suppressed; a pro-
cess termed long range epigenetic silencing (LRES). LRES can span megabases of DNA and involves broad
héterochromatin tormation accompanied by hypermethylation of clusters of contiguous CpG islands within
the region. It is not clear if LRES is initiated by one critical gene target that spreads and conscripts innocent
bystanders, analogous to large genetic deletions or if coordinate silencing of multiple genes is important in
carcinogenesis? Over the next decade with the exciting new genomic approaches to epigenome analysis
and the initiation of a Human Epigenome Project, we will understand more about the interplay between DNA
methylation and chromatin modifications and the expression of non-coding RNAs, promising a new range of
molecular diagnostic cancer markers and molecular targets for cancer epigenetic therapy.




Science Signaling
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PERSPECTIVE

GENE SILENCING

Silent Assassin: Oncogenic Ras Directs
Epigenetic Inactivation of Target Genes

Xiaodong Cheng

Published 1 April 2008

Oncogenic transformation is associated with genetic changes and epigenetic
alterations. A study now shows that oncogenic Ras uses a complex and elaborat -
=

epigenetic_silencing program to specifically repress the expression of multi
unrelated cancer-suppressing genes through a common pathway. These results
suggest that cancer-related epigenetic modifications may arise through a specific
and instructive mechanism and that genetic changes and epigenetic alterations
are intimately connected and contribute to tumorigenesis cooperatively.

gilent Assassin: Oncogenic Ras Directs Epigenetic Inactivation of Target
enes

Xiaodong Cheng (1 April 2008)

Science Signaling 1 (13), pe14. [DOI: 10.1126/stke.113pe14]




Fig. 1. Mechanism of oncogenic transformation. (A) Cooperation between genetic changes and epigenetic alterations leads to the
activation of oncogenes and the inactivation of tumor suppressors, which results in tumorigenesis. (B) Activation of oncogenic Ras

(Ras"?) directs a specific epigenetic silencing program during tumorigenesis by recruiting epigenetic modification enzymes, such as
DNMT1, and hypermethylating specific promoters of cancer-related genes.







Insulinoresistance

Diabetes
Cardiovascular Diseases
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Exposure during acritical period in development
may influencdater metabolic functionsin adult life
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