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The over-arching goal of BCERP is to bring together a multidisciplinary network of laboratory scientists, 
epidemiologists, communication researchers, and community partners to examine the effects of environmental 
exposures during windows of susceptibility that may predispose a woman to breast cancer throughout her life. 
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AGENDA 
 

Purpose statement 
 Foster transdisciplinary collaboration in support of BCERPȭs goal to define the state-of-the-art for the science of 

breast cancer and the environment 
 Maintain a tone for the consortium that fosters trust, collaboration, and inclusion 

 
8:00 am ɀ 9:00 am Registration and light continental breakfast 
 
9:00 am ɀ 9:15 am Welcome & Introductions of BCERP Members ɀ Don Thomas Room (6A.142) 
 NIEHS and NCI Update 

Abee Boyles, Program Director, NIEHS and Tram Kim Lam, Program Director, NCI 
 
9:15 am ɀ 10:35 am WOS Team Updates ɀ Don Thomas Room (6A.142) 
 Presentations from WOS PIs addressing these key points: 

 Overall, based on your original grant application, describe which elements were most 
successful 

 Describe how your site had the most impact and advances so far on relevant scientific 
and outreach areas 

 Describe what you were unable to accomplish and challenges that were encountered 
 Discuss how participation in the BCERP consortium has increased or enhanced your site 

activities. What elements of the consortium were the most useful? 
 Describe the project you wish you could embark on next to build on current success to 

sustain progress made to-date 
 

10 minute presentations with 10 minutes of Q&A. 
Moderator: Amy Trentham-Dietz 

 
9:15-9:25 City of Hope 
9:25-9:35 Q&A 
 
9:35-9:45 Columbia University 
9:45-9:55 Q&A 
 
 



Definitions

Susceptibility Definition Eg

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

Environment (E) Exposures, life styles including during 
time windows of susceptibility

Cigarettes; Int. Agency for Cancer 
Research carcinogens

Epigenetic regulation (Epig) DNA methylation, post translational 
modifications of histone, noncoding 
RNAs

Methylation of cell cycle regulation, 
detoxification, adhesion and 
invasion, apoptosis, DNA repair, 
hormone receptors genes 



Why all matter? 
Evidence of G X E in breast cancer

ÅTransgenic mice driving a viral oncogene that 
inactivates tumor suppression.
ÅC3(1)/SV40 T-antigen; p53 and retinoblastoma 

inactivated

ÅSocially isolated (single-housed) vs group housing 
since weaning. 

ÅFound:

ÅIncreased expression of metabolic/ 
inflammatory genes in premalignant mammary 
gland at 15 weeks.

ÅLarger mammary tumors at 21 weeks.

Williams Cancer PrevRes 2009



Furthering our understanding of G X E in breast cancer

ÅExperimental approaches 

ÅGenetically diverse outbred mouse stock 

ÅGenetic manipulation

ÅTransgenic and knock out genes

ÅComparisons across mouse strains

ÅExperimentally controlled exposures during specific time windows of 
susceptibility (WOS)

ÅEpidemiological approaches

ÅPopulation studies

ÅAssessment of high susceptibility by genetic risk during WOS to environment 
exposures



Definitions

Susceptibility Definition Eg

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

Environment (E) Exposures, life styles presumably during 
time windows of susceptibility

Cigarettes; IARC carcinogens

Epigenetic regulation (Epig) DNA methylation, post translational 
modifications of histone, noncoding 
RNAs

Methylation cell cycle regulation, 
detoxification, adhesion and 
invasion, apoptosis, DNA repair, 
hormone receptors genes.



Environmental exposures

Air pollution     diet     

cigarettes stress

Epigenetic modifications

ÅDNA methylation 

ÅPosttranslational modifications of histones

ÅNoncoding RNA

ÅRNA methylation 

ÅDNA hydroxymethylation

Childôs alleles

Environmental epigenetic regulation

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

ÅE: Cigarette smoking during pregnancy

ÅPregnancy And Childhood Epigenetics 
(PACE) consortium, 13 cohorts (n = 6,685 
children)

ÅAryl hydrocarbon receptor repressor 
(AhRR, chromosome 5,  p=-1.64 x 10-193)

ÅAltered DNA methylation (Epig) at 568 
CpG sites enriched for CpG island shores, 
enhancers, DNAsehypersensitivity sites

Joubert  AJHG 2016
Manhattan plots using Illumina 450K BeadChipand epigenome wide  analyses 



Prenatal intranasal diesel (E) altered dendritic cell 
methylation (Epig) across 3 generations of offspring mice

Gregory.  Am J PhysiolCell Mol Physiol2017

Including sustained interactions among: 
IL-4 signaling genes
Chromatin remodeling genes 

F1-offspring; F2-grandoffspring; F3-great grandoffspring



Prenatal oral ethinyl-oestradiol(EE2) altered methylation and 
increased mammary cancer risk across 3 generations of offspring rats

ÅMammary tumors induced by 
administration of oral gavage of
7,12-dimethylbenz[a]anthracene 
(DMBA) 

ÅEE2 led to:

ÅHigher incidence and greater 
size of mammary tumors

Å375 differentially methylated 
gene promoter regions in F1, 
F2 & F3 generations

De Assis Nature Communications 2012

F1-offspring; F2-grandoffspring; F3-great grandoffspring



E X Epigenetic in breast cancer cell (4TI)-inoculated 
BALB/c mice

Effects of spectral composition and daily 
melatonin on global DNA methylation in 
mammary tumor tissue after 4 weeks.

Shorter wavelength may increase cancer 
burden by inducing aberrant methylation?

Suppressed by melatonin?

ZubidatCancer Control 2018CFL, compact fluorescent lamp; LED, light-emitting diode; MLT, melatonin 



G X Epigenetic in population-specific divergent methylation 
patterns

Å180 Lymphoblastoid cell lines

ÅQuantitative bead- array-
based DNA methylation 
analysis

ÅCEU: 30 family trios of  
Northern European ancestry  

ÅYRI: 30 trios of  Yoruban(West 
African) ancestry

Fraser. Genome Biol2012 

Example of a CpG site (near PLSCR2: chromosome 3) 



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

WBC DNA methylation differences 
between BCFH+ and BCFH- girls.

Wu Epigenetics  2018


