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Epigenetic modifications:
which environmental agents?







IT World War: nazist embargo in the
Netherlands. 30.000 death for famine.




60 years later....

Persistent epigenetic differences associated with
prenatal exposure to famine in humans

Bastiaan T. Heljmans*"~, Elmar W. Tobi*, Aryeh D. Stein®, Hein Putter:, Gerard J. Blauw®, E2ra S_ Susser™,
P_ Eline Slagboom*, and L. H. Lumey*"'
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SETTINGS

ENVIRONMENTAL TOXICANTS

iming and concentration Source and route of exposure

Type of pollutants
Particulate matter Metals Organic compounds

Endocrine disrupting chemicals  Pesticides

In utero Age
Home
Outdoor  Indoor (ENVIRONMENT | EPIGENETICS Gender
Work Genetic make-up
(occupational risk)
Diet Excercise

Alcohol Smoking
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Overview of the mechanisms and consequences of epigenetic regulation by nutritional

compounds

Nutritional Epigenetics

Epigenetic effects of nutrition

Methyl donors ~ Fatty acids

Vitamin B12 Butyrate

Falate Arachidonic acid

Chiline Docesahexaenaic acid

Betaine Eicosapentaenaic acid

Methbonine

Serine

Glycine Vitamins
Retingd

Tacopherals

Phytochemicals ...

Genistein

Sy ioflavones
Curcumin
Risveratrol
Salphorophane
Pudyphenls

DNMAT

MeCpG
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Epigenetic control gene expression
Epimutations - EpiSNPs

Disease ADME Genes:
Specific Phase | enzymes
Genes: Phase Il
involved in Transporters

Metabolic Metabalisation
Syndrome &  pA repair
Inflammaging

For example
FITEZ BRCAL, GPY3,
MGMT, PLEZ, TRAPIE,

For exgmple (5CF], SFRRS, RASSFIA
LER NPY, POML, MPO, CFTR, .

MC4R,IRSL, INS, CYP members, GSTM famiby
ADIFOQ, ULFL, TNF GATP / GSTA variants
FTOLOLLITE, TGFZ, UGET S SLE22 variants

CEBPL, FASN, MHTFR SULT2 F SULF variants

HIF1A. 5002, 5003, ABCA [/ ABCE variants

[FKG, PRARA, NRZCT ABCB / GPX variants
ALDH variants, e1e.

Disease risk Metabolisation
Diagnosis Adverse effects
Prognosis Strong/weak

response

Personalized Epigenetic Biomarkers
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From inflammaging to healthy aging by dietary

lifestyle choices: is epigenetics the key to

persunallzed nutrltmn?
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Genetics of obesity: can an old dog teach us new tricks?

Giles S. H. Yeo!

Why do some people eat more than
pthers?




The old
dog

Numerous pathways within the brain play a role in the control of food intake:
best characterized the Leptin—Melanocortin pathway

= Study in twin and adoption revealed that genetic heritability of fat mass is between 30% and 70%

® The majority of monogenic disorders in severe obesity in both mouse and man involve genetic
disruption of the Leptin-Melanocortin pathway

Leptin
receptor
.,%ﬁ

Food
intake

© The Author 2016 Diabetologia DOI 10.1007/s00125-016-4187-x
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Leptin pathway

W 1997: the first report that two young cousins with severe early onset obesity had
mutationsin the gene of leptin (LEP).

B Leptin is secreted by white adipose tissue and is a key indicatorif fat deposits are

sufficient.
Is not a satiety signal!

B If fat deposits are enough inhibitsthe growth of adipose tissue through decreased
appetiteand lipogenesis and increased energy expenditure and lipolysis.

B Patients with leptin deficiency are exceptionally sensitive to leptin administration, anyone
with anintact system will not respond to leptin, certainly with regards to food intake and loss

of bodyweight.




Melacortin

pathway

+ Is one of the key mechanisms of leptin signaling in the brain.
+ The central component of the pathway is pro-opiomelanocortin (POMC).

+ MC4R mutations remain the most common monogenic form of obesity, with

pathogenic mutations found in up to 5% of cases of severe childhood obesity and

up to 1% of the general population with a BMI >30 kg/m2.




GWAS of Obesity

» SNPs associated with waist (hip ratio) tend to be primarily expressed in fat;

» SNPs associated with BMI are primarily expressed in the central nervous system:

From these SNPs can generate an obesity risk score = score of 2 (homozygous for
risk allele), 1 (heterozygous) or 0 (homozygous for non-risk allele);

When plotted againsta large population:increasingrisk score is directly related to
increasing BMI;

Some of these genes members of the leptin—-melanocortin pathway =2 like POMC
and MC4R.

Obesity risk scoreis directly related to
BMI in the population

Frequency (%)
(;w/Bx) |1Ng

© The Author 2016 Diabetologia DOI 10.1007/s00125-016-4187-x Obesity risk score



In post-genomics’ world, can new genetic
information

influence the treatment of obese patients?
The answer is... ‘it depends’

Genetics

m For monogenic forms of obesity (1% of people with BMI
>30 kg/m?) the answer is YES.

We can now treat the that harbour genetic mutations
within the leptin—melanocortin pathway.

m While...for common polygenic obesity, as the predictive
value of these SNPs and risk scores are still very poor for
any given individual specific treatment = it is difficult to
quantify the influence of the genetic and environmental
component.



The effects of obesity on male infertility and the mechanisms involved

Genetic Hormonal
disorders disorders
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Obesity: modern man’s fertility nemesis
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The effect of male obesity
on conception success in
couples going for IVF.
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Mechanisms linking obesity to male infertility
Atif Katib
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Obesity-related DNA methylation at L
imprinted genes in human sperm: Results
from the TIEGER study

Adelheid Soubry”, Lisa Guo®, Zhiging Huang?, Cathrine Hoyo®, Stephanie Romanus', Thomas Price”
and Susan K. Murphy””"

A methylation %
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Fig. 1 Methylation differences in sperm from overweight/obese men versus normal weight men at imprinted genes. Differences in methylation
percentages between overweight/obese men and men of normal weight are shown by CpG site for each DMR studied, adjusted for age and
patient status at the Duke Fertility Center. Bars represent SE




Mediterranean diet and
fertility

The preconception Mediterranean dietary pattern in
couples undergoing in vitro fertilization/
intracytoplasmic sperm injection treatment increases
the chance of pregnancy

Marijana Vifkovic, B.Sc,” Jeanne H. de Vites, Ph.D.E Jan Lindemans, Ph. D." Nick §. Macklon, Ph.D,"™"
Peter 1. van der Spek, PRD." Eric A. P. Steegers, Ph.D.," and Régine P. M. Steegers-Theunissen, Ph.py e

Vujkovic M et al., 2010

Taking a Mediterranean Diet in the pre-conception period in couples
who undergo IVF/ICSI contributes to achieving success in the
pregnancy.

Mediterranean and western dietary
patterns are related to markers of
testicular function among healthy men

A. Cutillas-Tolin'%1, L. Minguez-Alarcon"T, J. Mendiola',
J.). Lopez-Espin?, N. Jorgensen’, E.M. Navarrete-Mufioz*3,
AM. Torres-Cantero "’ and J.E. Chavarro®’

Cutillas-Tolin A. et al., 2015

The traditional Mediterranean Diet can have a positive impact on
male reproductive potential.




