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Genotype : tap hgp cac
thong tin dén tir m3 di
truyén (genetic code)

Genotype

Genotype:
The genetic information of
all organisms on earth

Phenotype

Phenotype:
The observable physical
traits of the organism
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Figure 1: Top SNPs associated with asthma in GWASs of populations of European descent between 2007 and
2019
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Repression COACTIVATORS Activation
gene silencing Histone acetyltransferases gene transcription
(e.g., CBP, PCAF)

CO-REPRESSORS
Histone deacetylases
(e.g., HDAC1-13)

Transcription pol |
factors

Yéu td phién m3

== |Inflammatory
protein

N Engl ] Med 2005;352:1967-76.
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Qualité de notre alimentation

Epigenetics va co ché cua su |30 hoa

Q d Genre

&7 Risque de cancer
e

& ; ¥ Maladies neurodégénératives

o _ Obésité
Qualité de vie : : ., Syndrome métabolique
Exercice physique 7 NS —
Méditation & calme ' '

Proximité de la nature

Stress chronique
et effets cumulatifs
Stress post-traumatique

Infections chroniques
(HCV, HIV, CMV, Helicobacter pylori)



EPIGENETIC MECHANISMS HEALTH ENDPOINTS

are affected by these factors and processes: e Cancer

e Development (in utero, childhood) e Autoimmune disease
e Environmental chemicals e Mental disorders

¢ Drugs/Pharmaceuticals e Diabetes

e Aging
Diet

EPIGENETIC

0 FACTOR

Y
\

DNA methylation
Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA

and activate or repress genes.

HISTONE TAIL //

\ N 7T . , ¢
( HISTONE TAIL -

-

GENE

.

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails”
Histones are proteins around which | HISTONE alters the extent to which DNA is wrapped around
DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availability of genes in the DNA
gene regulation. to be activated.




[ Environmental exposures and asthma]

* Multiple environmental
risk factors
* Indoor and outdoor air 5 Inhaled , . SWIMMING - pregnancy smoke

pollution 0 \’/ eta%anal\/SIS

* Diet die

pets o
* Infection / microbial exposure |nta ke@ lgr\%‘

+ Allergens SHS@ | earl chlldhood

* Medications

* Etc. etc. etc »2“ .\Jozmate rnalgé
senvironmental:
Zj .shmfancyfeedm

llergenpostnatal 2 vitami

fo hy -
rmaldehyde o supplementatio

Dick S et al. A systematic review of associations between environmental exposures and development
of asthma in children aged up to 9 years. BM) Open 2014;4:e006554
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[ Baccarelli et al. Am J Respir Crit Care Med 2008; 177: A266. }




Stress tinh than noi ngw®i phu ni¥r mang thai va hen suyén tré em

Méthylation
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[Wright et al. Am J Respir Crit Care Med 2008; 177: A265. }




Adverse life events

QU ain d d é b ute-t-on & Smoking, air pollution
une allergie ? / Diet, nutrients,
Microbial/farm medicine
environment L
Does allergy begin in utero? \
Gabrielle A. Lockett Obe Infections
4—/
Maternal epvnronmental Vode of birth
exposures in utero, have Season of birth
already influenced
allergic disease trajectory
by the time of birth
e AIRWAYS IMMUNE éOY_STEM
O R A R )
p . Altered innate and
Pediatric Allergy and Immunology 26 (2015) 394-402 N dickos ung uneter adag;‘; mmune




EPIGENETIC MECHANISMS

are affected by these factors and processes:
Development (in utero, childhood) -
¢ Environmental chemicals

¢ Drugs/Pharmaceuticals

e Aging
Diet

VeV

Nhém chat
hiru co’
Methyl

DNA methylation

Methyl group (an epigenetic factor found
in some dietary sources) can tag DNA
and activate or repress genes.

CHROMATIN

HEALTH ENDPOINTS

e Cancer

Autoimmune disease
Mental disorders
Diabetes

Nhém chat
hitu co’
~ Acetyl

GENE ( HISTONE TAIL

Histones are proteins around which | HISTONE
DNA can wind for compaction and
gene regulation.

DNA inaccessible, gene inactive

HISTONE TAIL

DNA accessible, gene active

Histone modification

The binding of epigenetic factors to histone “tails”
alters the extent to which DNA is wrapped around
histones and the availability of genes in the DNA
to be activated.
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EWAS of health outcome trajectories

!

Account for sex/ancestry differences

Assessment of confounding factors

Address tissue and cell type
composition issues

Understanding the underlying mechanisms
(integration with other omics data, in vitro studies,
causality, etc.)

Developing epigenetic risk scores

1204
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Sensitivity %

40 Sensitivity 57.8%
20+ Specificity 90%
O | |
0 50 100

100 - specificity %

Y hoc ca thé
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DNA e

Closed
chromatin

Era3

Open chromatin
23 pairs of

k > chromosomes packed
’ into the nucleus

Era4d

[Baylin & Schuebel. Nature 2007; 448: 548-9. J
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