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Definitions

Genetic (G) Mutations and other genetic variants BRCA mutation carriers
Environment (E) Exposures, life styles including during Cigarettes; Int. Agency for Cancer
time windows of susceptibility Research carcinogens

Epigenetic regulationHpig DNA methylation, post translational  Methylation of cell cycle regulation
modifications of histone, noncoding  detoxification, adhesion and
RNAs invasion, apoptosis, DNA repair,
hormone receptors genes



Why all matter?

Evidence of G X E In breast cancer

A Transgenic mice driving a viral oncogene that
Inactivates tumor suppression.

A C3(1)/SV40-antigen; p53 and retinoblastoma
inactivated

A Socially isolated (singleoused) vs group housing
since weaning.

A Found:

AIncreased expression of metabolic/
iInflammatory genes in premalignant mammar
gland at 15 weeks.

A Larger mammary tumors at 21 weeks.

Williams CancePrevRes 2009



Furthering our understanding of G X E In breast cancer

AExperimental approaches
AGenetically diverse outbred mouse stock
A Genetic manipulation
ATransgenic and knock out genes
AComparisons across mouse strains
A Experimentally controlled exposures during specific time windows of
susceptibility (WOS)
AEpidemiological approaches
APopulation studies

A Assessment of high susceptibility by genetic risk during WOS to environment
exposures



Definitions

Genetic (G) Mutations and other genetic variants BRCA mutation carriers

Environment (E) Exposures, life styles presumably duri Cigarettes; IARC carcinogens
time windows of susceptibility

Epigenetic requlatiorEpig DNA methylation, post translational  Methylation cell cycle regulation,
modifications of histone, noncoding  detoxification, adhesion and
RNAs invasion, apoptosis, DNA repair,
hormone receptors genes.



Environmental epigenetic regulation

pigenetic modifications
A DNA methylation

A Posttranslational modifications of histones

A Noncoding RNA

A RNA methylation

A DNA hydroxymethylati

/-
Environmental exposures

Air pollution diet

cigarettes stress


https://www.gettyimages.com/detail/illustration/breast-cancer-awareness-ribbon-royalty-free-illustration/817985386

Evidence of prenatal E X Epigenetic in cord blood of
cancer risk genes

AE Cigarette smoking during pregnancy

APregnancy And Childhood Epigenetics
(PACE) consortium, 13 cohorts (n = 6,€
children)

A Aryl hydrocarbon receptor repressor
(AhRRchromosome 5, p%.64 x 169)

AAltered DNA methylationHpid at 568
CpG sites enriched for CpG island shor
enhancersDNAsehypersensitivity sites
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Prenatal intranasal diesél) (altered dendritic cell
methylation Epig across 3 generations of offspring mice

Including sustained interactions among:
6000+ IL-4 signaling genes

E g:::::d Chromatin remodeling genes

4000+

2000+

Genes with changed methylation
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Fl-offspring; F2grandoffspring; F§reatgrandoffspring
Gregory. Am BhysiolCellMol PhysioR017
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Mammary tumour

Prenatal oral ethinybestradiol(EE2) altered methylation and
iIncreased mammary cancer risk across 3 generations of offspring

A Mammary tumors induced by

F1 generation c F2 generation e F3 generation administration of oral gavage of
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E X Epigenetic in breast cancer cell {¢hdbulated
BALB/c mice

» B-MLT ©+M'T BC Effects of spectral composition and daily
c 40 melatonin on global DNA methylation in
5 =35 e mammary tumor tissue after 4 weeks.
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CFL, compact fluorescent lamp; LED, {ghttting diode; MLT, melatonin ZubidatCancer Control 2018



G X Epigenetic in populatispecific divergent methylation

patterns

Example of a CpG site (near PLSCR2: chromosome 3)
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A 180 Lymphoblastoid cell lines

A Quantitative beadarray-
based DNA methylation

analysis

A CEUS30 family trios of
Northern European ancestry

A YRI3O0 trios of Yoruban(West
African) ancestry

Fraser. GenomBiol2012



From LEGACY: G X Epigenetic In girls with positive bre:
cancer family history (BCFH +)

WBC DNA methylation differences
between BCFH+ and BCIgHils.

Wu Epigenetics 2018



