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cancer (continued )
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association of Human papilloma
virus infection in China and
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incidence in China, 348
circulating cancer markers

carcino embryonic antigen, 611
cell-free nucleic acids (cf-NAs), 615
cf-DNA integrity, microsatellite

instability and loss of
heterozygosity (LOH), 617

circulating cell-free microRNA
(miRNA), 622

circulating tumor cells, derived from
primary tumors vs.
metastasis, 635

circulating tumor cells, derived from
solid tumors, 628
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methods for enrichment and
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molecular characterization, 630
single CTCs vs. CTC clusters, 634

circulating tumor cf-DNA, 616
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by where it developed in body, 322

colon cancer risk
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cf-RNA, 621
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genetic variants, and susceptibility
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network, 349
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microparticles), 624
oncosomes, 625
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(yang) properties, 475
incidence by race and sex in the
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innate and adaptive immunity, 475
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clusters by geographic region in
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familial forms in different
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and hepatitis B virus infection in
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mutated genes in hepatocellular
carcinoma, 341
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causes, chemical exposures in
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and intervention, 351
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protein biomarkers, of drug

response, 615
proteins, enzymes and hormones, 609
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cells, 619
risk factors, USA and China

compared, 348
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responses to stress, 403
role of inflammation and

microenvironment in tumor
evolution, 473

site-specific cancer incidence
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USA and China compared, 328

tumor genetic alterations, and therapy
resistance, 619

tumor-specific genetic alterations, 617
and vegetarian dietary patterns, 372

cancer hallmarks
complexity of tumorigenesis over time

and multiscale levels, 473
cancer-related fatigue

acupuncture, benefits of, 375
aerobic exercise, benefits of, 376

cancer risk
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postmenopausal, overweight in
women, 367

weight loss and bioavailable
estrogen, 369

differs by ethnicity, 320
and insulin, insulin-like growth factor,

and other growth factors, 367
metastatic prostate, colorectal, lung

systemic C-reactive protein, 367
obesity, 367

low sub-acute inflammation, 367
cancer severity/relative survivorship

mortality to incidence ratio, 325
cancer survival

comorbidities
cardiovascular disease, and

diabetes, 371
diet special and alternative diets, 377
obesity

glucose intolerance and the
Warburg effect, 368

psychological distress symptoms, 375
rates in affluent patients in the U.

K., 404
cancer survival Exercise and Nutrition to

Enhance Recovery and Good
Health for You (ENERGY)
trial, 368

cancer survival risk
nutritional factors

nuclear factor kappa beta system
and oxidative stress, 368

cancer therapy
cancer survival

benefit of diet and lifestyle
changes, 370

physical activity and decreased
inflammatory biomarkers, 370
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cancer therapy (continued )
primary cancer

benefit of exercise, 370
carcino embryonic antigen (CEA), 611
circulating tumor cells (CTCs), 619

derived from primary tumors vs.
metastasis, 635

derived from solid tumors, 628
circulating tumor cf-DNA (ct-

DNA), 616
complementary and alternative medicine

(CAM)
biological products and mind-body

interventions, 373
computational/mathematical

modeling, 659
C-reactive protein (CRP), 367
critical windows, 396

d
data integration

multi-omics and high-dimensional
biology efforts, 676

deoxyribonucleic acid (DNA)
template for messenger ribonucleic

acid (mRNA) synthesis
template for protein synthesis, 658

developmental origins of health and
disease (DOHaD) theory

critical windows of perinatal exposure
and epigenetic
programming, 443

development, epigenetic control
DNA methylation patterning required

for development, 439
diet and epigenetic modifications. see

epigenetics, toxicoepigenetics
dietary supplement clinical trials

beneficial as well as harmful
outcomes, 374

DNA methylation
aberrant global hypomethylation

associated with increased mutation
and genomic instability, 442

CpG islands and CpG shores in/near
promoter regions, 441

CpG requires DNA methyltransferase
to transfer a methyl group from
S-adenosylmethionine (SAM)
to cytosine, 441

methylation profiles in peripheral
tissue matrices, 444

DNA sequencing
Human Genome Project, reference

human genome sequence, 658

e
Eastern Cooperative Oncology Group

(ECOG), 692
endocrine disruptors, 417

alter DNA methylation and produce
heritable epigenetic
marks, 423, 448 (see also
bisphenol A (BPA))

bisphenol A (BPA)
alterations of gene expression and

signaling, 421, 448
CLARITY-BPA (Consortium

Linking Academic and
Regulatory Insights on Toxicity
of BPA), 420

conjugation and deconjugation, 420
Environmental Influences On Child

Health Outcomes (ECHO)
program, 459

epigenetic events
adults

loss of DNA methylation over
time, 458

maintenance of DNA methylation in
immortal cells, 458

modified by dietary nutrients, 365
modulation of DNA methylation by

nutrients/bioactive food
components, 366

maternally-mediated in fetus
Dutch famine and thrifty

metabolism, 365, 444
paternally-mediated in fetus risk of

obesity in adulthood, 366
epigenetic machinery

chromatin histones
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histone acetylation associated with
transcriptional activation,
443

histone modifications interact with
DNA methylation
patterns, 443

reads, writes and erases epigenetic
modifications, 442

epigenetic manipulation, driven by
alteration of chromatin
structure, 442

epigenetic marks
bisphenol A (BPA), 422
plastic, dynamic and potentially

modifiable, 440
result in

changes in gene expression, 440
tissue specific changes in gene

expression, 440
epigenetic programming

bisphenol A (BPA), 422
target tissue specificity, 456, 457

epigenetics
modulation in gene expression

induced by DNA methylation,
histone modification, and
non-coding RNAs, 422, 440

non-coding RNAs (ncRNAs) including
small interfering RNA (siRNA)
and piwi-interacting RNA
(piRNA), as well as long
ncRNA, 440

other changes
histone acetylation, methylation,

phosphorylation,
ubiquitination, sumoylation
and ADP ribosylation, 422

toxicoepigenetics, 451
epigenetic silencing

mediated by chromatin modification/
DNA methylation, 443

epigenetic targeting
target specific DNA methylation, 460

epigenome
analogous to computers software,

440

deregulation during gestation, neonatal
development, and puberty, 439

dynamic regulatory framework, 439
epigenome-wide association studies

(EWAS), 446
modifications related to human

exposures, 444
ethical considerations

civil liability, 726
criminal liability, 729
education, 715
government regulations, 722
strategies to protect fetuses, neonates,

children, and adolescents
from exposures to harmful

environmental agents, 715
taxation, 725
testing/screening/monitoring, 717
worker protection, 720

ethical dilemmas
balancing benefits and costs, 712
conflicts between different

conceptions of justice, 713
protecting individual rights and

promoting individual, social, or
other goods, 713

ethical issues
additional protections for vulnerable

populations, 740
intentions exposure studies, 736
interventional studies, 734
in preventing or mitigating

disease, 711
protecting privacy and

confidentiality, 734
protecting vulnerable participants, 739
research with human participants, 730
return of individualized research

results, 732
ethical principles

for research with human
participants, 730

ethics
standards of conduct, 712
value conflicts and ethical decision-

making, 713
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ethnicity, and race defined, 323
exposome redefined, 674
extracellular vesicles (EVs), 624

g
gene and environment

role in development of cancer, 319
gene expression

control and coordination
proteins in cell function and

disease, 658
genetic variation

eating behaviors and obesity, 369
genome fidelity, and DNA repair

compromise cell’s ability to maintain
genocompromized by exposure
to BPA, 424

global health burden
adaptable lifestyle factors

nutrition, diet, weight, physical activity
and alcohol/tobacco, 363

non-communicable chronic diseases
cardiovascular,cancer and

diabetes, 363
global omics profiling platforms

epigenomics, 661
genomics, 659
metabolomics, 668
proteomics, 665
transcriptomics, 662

h
Halifax Project

examine chemicals that influence
cancer risk in humans, 482

hallmarks of cancer
inflammation and cancer

atrazine, 481
bisphenol A (BPA), 481
nonylphenol (NP), 481
phthalates, 481
polybrominated diphenyl ether

(PBDE), 481
high-throughput bioactivity profiling

high throughput bioactivity and
toxicity screening, 669

in-vitro and in-vivo extrapolation,
671

high-throughput screening (HTS)
cell-free and cell based assays,

670
human diseases

mapping to geographic location
broad street well pump, 331
medical geology, 332

human exposures
acute vs. chronic exposures

transient epigenetic changes and
epigenetic drift, 458

air pollution
and use of animal models to study

particlate fractions and DNA
methylation, 446

arsenic in drinking water, 320
atrazine

an endocrine disruptor that induces
dysregulation of pro-anti-
inflammatory cytokine
expression, 486

benzene, 320
bisphenol A (BPA)

changes in mammary glands and
ovarian pathologies, 426

DNA methylation state/histone
modification/chromatin
structure in cell culture
models, 423

DNA miRNA levels in placental
tissues from BPA-exposed
pregnant women, 423

endocrine disruption
mechanisms of effects on human

health and reproduction, 418,
449

generalized disruption in innate
immune balance, 482

linked to prostate cancer, 427
diet endocrine disruption

and epigenetic programing affecting
disease risk later in life/in
following generations, 451

flame retardants
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enhance cytokine production and
lower threshold for bacteria to
stimulate pro-inflammatory
response, 484

heavy metals
lead and mercury exhibit

toxicoepigenetic
properties, 447, 449

intergenerational exposures and
epigenetic effects, 454

intergenerational exposures and
epigenetic reprogramming of
epigenome, 455

and modification of epigenome,
444

4-nonylphenol
an endocrine disruptor and allergen

with proinflammatory
activity, 485

particulate matter
PM size fractions, epigenetic DNA

methylation patterns, and
human health, 445

phthalates
endocrine disruption associated

with airway inflammation in
children and oxidative stress in
pregnant women, 451

with developmental and
reproductive endpoints,
450

endocrine disruptors that generally
disrupt immune system, 487

plasticizers
activation of peroxisome

proliferator-activated
receptors, 483

increase of fatty acid oxidation with
oxidative stress reproductive
organ malformations, 483

reproductive defects, and decreased
fertility, 483

stress social/behavioral factors/
epigenetic regulation, 453

Human Genome Project, 658
human papilloma virus (HPV), 344

i
identification of novel predictors of

adverse events
candidate gene studies, 693
candidate genome wide

associations, 694
next generation sequencing, 695

immune system
adaptive immune response

activation and effector, 478
innate immune cells

macrophages, neutrophils, dendritic
cells, and innate lymphoid
cells, 475

innate immune response
myeloid-derived suppressor cells, 477
tumor-associated macrophages, 477
tumor-associated neutrophils, 478

inborne errors in metabolism
Archibald Garrod

fundamental linkage between
genetics, metabolic
composition and
phenotype, 657

inflammation
chronic phase

chronically inflamed state
failed wound healing response,

tumor development and
metastasis, 475

pro-inflammatory state
reactive species-oxygen (ROS)

and reactive nitrogen
(RNS), 474

vasculature, mitochondria, cell
signaling, immunity, 474

and microenvironment
cell proliferation, angiogenesis,

invasion, and metastasis, 473
response phases

acute, intermediate and
chronic, 474

and tumor microenvironment
drugs that restore an immune

response elicit tumor
regression, 495
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inflammation (continued )
oncogenes directly regulate

expression of host immune
checkpoints, 496

International Classification of Diseases
for Oncology, 3rd Edition
(ICD-O-3)

carcinoma, leukemia, lymphoma,
myeloma, and sarcoma, 320

k
Ketogenic diet (KD), 382
Kyoto Encyclopedia of Genes and

Genomes (KEGG), 674

m
Macrobiotic diet (MBD), 378
Madison Metabolomics Consortium

Database (MMCD), 674
messenger ribonucleic acid

(mRNA), 658
metabolism to phenotype

golden age of biochemistry
metabolic pathway maps, 657

mind-body interventions (MBIs)
restorative therapeutics, 373

mindfulness-based stress reduction
(MBSR)

physical and emotional well-being, 375
mortality to incidence ratio (MIR), 325

n
NIEHS-led Children’s Health Exposure

Analysis Resource (CHEAR)
network, 459

NIH Roadmap Epigenomics Mapping
Consortium

genome-wide annotation maps, 459
nongenotoxic carcinogens

indirect mechanisms
alter gene expression patterns/

epigenetic programming of
cells, 417

disrupt cellular structures, 417
generate reactive oxygen species

(ROS), 417

increase cellular proliferation, 417
induce receptor mediated

signaling, 417
inflammation and modulation of the

immune response, 425
nutritional genomics

include nutrigenetics, nutrigenomics,
and nutritional
epigenomics, 364

nutritional epigenomics
dietary patterns and diets, 451

o
obesity, 367

glucose intolerance and the Warburg
effect, 368

low sub-acute inflammation, 367

p
personalised medicine defined, 691
phenotypic anchoring

relating molecular expression data to
toxicity and pathology, 659

proof of principle toxgnostics, 696
proposed protocol

biobanking and future-proofing
samples, 699

data protection and full concent, 702
integration within randomized control

trials, 698
need for a collaborative approach, 703
open access to results, 704
translation from bench to bedside, 705

prostate specific antigen (PSA), 611
proteome

high-throughput proteome analysis
MALDI-TOF and SELDI, 611

r
risk-benefit analysis of treatment

maximum treatment benefit with
lowest toxicity, 693

risk from high dosing with thiopurines
significant myelosuppression in

homozygous deficient
patients, 694
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s
single nucleotide polymorphisms

(SNPs), 364
social determinants of health (SDOH)

differences and disparities
cancer incidence and mortality, 401
gender and sexuality, 405
in health and health outcomes, 398
influence of ‘place’ and chronic

stresscancer incidence and
mortality, 403

neighborhoods and socioeconomic
status, 402

place and its correlates, 402
differential susceptibility, 397
key aspects

geographic/spatial variation in
cancer incidence, mortality and
health issues related to gender/
sexuality, 397

poverty, race, sexual behavior, gender,
ethnicity, age, residence
location, type of housing, and
education, 395

proxies for
discrimination, differential access to

care, prevalence of risky health
behaviors, and differential
exposures to environmental
and occupational hazards, 395

race/ethnicity, 399
sexuality and sexual identity, 406
stress

behavioral factors and epigenetic
regulation, 453

systems biology and high-dimensional
biology (HDB), 659

t
target pathways involved in distribution,

metabolism and excretion of
drugs, 694

toxgnostics
in clinical practice
fiscal matters, 706
the future of toxgnostics, 706

defined
genetic predictors of adverse

anticancer therapy, 691
toxicant-specific alterations in gene

expression, protein synthesis
and metabolite
production, 659

toxicoepigenetics defined, 439
transcription; environmental inputs

homeostatic responses through gene
regulation, 658

translational
social determinants of health (SODH)

perspective, population-level
approaches, 396

toxicology
a life course approach, 397
and social determinants of health

(SODH), 396
translational opportunities

prevention of chronic inflammation
caused by oxidant and free
radicals induced DNA
damage, 494

dietary antioxidant
polyphenolics, 494

vitamine A, C, E, epigallocatechin
gallate (EGCG) and
flavonoids, 494

tumor derived microvesicles
(TDMV), 625

u
US Center for Disease Control and

Prevention
National Vital Statistics Reports, 323

w
Wilson and Jungner’s screening criteria

Breast cancer campaign Tissue
Bank, 701

windows of susceptibility
novel hypotheses and a social

determinants of health (SODH)
framework, 396

social stress, 403
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windows of susceptibility (continued )
allostatic load, 403
economic deprivation/

disparities, 404
windows of susceptibility defined.

see critical windows

World Cancer Research Fund/American
Institute of Cancer Research
(WCRF/AICR)

report on nutrition, physical activity
and cancer prevention,
363
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