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Anstieg komplexer Erkrankungen
Was verandert sich in der Umwelt ?
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Phenotyp, Krankheiten: Genetik-Umwelt ?
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Missing heritability?
Genetik erklart nur “wenig”, Gen-Umwelt
Interaktionen wichtiger ? Epigenetik
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(rare) genetic
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non-genetic
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Break trough Epigenetik: Agouti mice: genetisch ident
epigenetisch unterschiedlich. Einfluss Ernahrung. Epigenetics
Transgenerationale Effekte
* Epigenetics refers to the study of changes in the
=L regulation of gene activity and expression that
m“m“sm“gt"“ﬂm are not dependent on gene DNA sequence.
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Epigenetics research takes aim at cancer, Alzheimer’s, autism,
other illnesses

* While epigenetics often refers to the study of
single genes or sets of genes, epigenomics refers
to more global analyses of epigenetic changes
across the entire genome.

The environment, toxins influence

Epigenetic Mechanisms epigenetic maschinery
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The environment, stress, influences
epigenetic control of gene expression
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Epigenetik: Intervention
Pflanzeninhaltsstoffe

Diet and Epigenetics ¥

Examples of dietary ingredients with epigenetic and
chromatin remodeling properties

Sulforanes from Brassica — HDAC inhibitors
EGCG from green tea — DNA demethylation
Genistein from soy — DNA methylation/demethylation

Resveratrol from red grapes — affects NAD+- dependent
histone deacetylases (i.e., SIRT1) that deacetylates
histones and regulatory proteins like PGC-1a

Lunasin from soy — chromatin binding peptide and
inhibitor of histone acetylation

Alfredo Galvez 1011372007

N

06.10.2017

Epigenetik, Zwillingsstudien
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Caloric Restriction und Sirt foods

Caloric restriction
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Epigenetische aktive Erndhrung: Telomere und

epigenetische Alterungsmarker
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Interleukin-6 CpG Methylation and Body
Weight Correlate Differently in Type 2
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Epigenetic active diet effects DNA

repair
Switzeny et al, Clinical Epigenetics 2012, 419
hitg//wwe linicalepigeneticsjoural com/content/4/1/19 CLINICAL
g EPIGENETICS
RESEARCH Open Access

Vitamin and antioxidant rich diet increases MLH1
promoter DNA methylatlon in DMT2 subjects

y', Blisabeth Miliner', Karl-Heinz Wagner', Heimut Brath?, Eva Aumilier

Erndhrungsberatung: Moleculare
Analysen fir personalisierte Ernahrung
Genetik + Epigenetik (+ Mikrobiota)

Genetics Epigenstics

« Biological age

¢ Healthy aging

* DNA health, instability

* Metabolism and nutrition

* Gl microbiota and brain axis
* Skin and beauty

\_ Notrion Toxins
\_  Pathogens /
Drugs

Environment



Epigenetic active food components
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REVIEW
Epigenetic mechanisms in
anti-cancer actions of
bioactive food components
~ the implications in
cancer prevention

Most complex diseases, microbiota involved?

Metsbolic Cardiovascutar discases
sndrome -
Endotonemial arthritis NAFLD/ NASH/ HS
septicemia F
Endocrinal mbalance
Spstemic
inflammation

Disbetes/ Diarrhea/ constipation/
nsulin resistance Collac disoase/
Gastroenterits
Obesity/ Adipasity

Gut Microbiotd

If you ,,google“ microbiota + any complex disease and you find no
science results for a specific disease: please tell me
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Discussion, hypothesis: diets effect epigenetic
regulation of inflammation, DNA damage, ageing
(also) via Gl-microbiota- metabolites ?

Gl microbiota, metabolites,
e.g.SCFAs

Inflammation, DNA damage, ageing

Gesundheit: Rolle der (Gl)- Microbiota, our
commensals in the gut

* Microbiome

* 10 -100x more
information than
the human
genome
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From plating of living bacteria to analysis of
(r)DNA of bacteria

Major groups of the human microbiome

nature

SPECIAL

Gl microbiota: (Gene) diversity:
highly desired

Elements of the gut brain axis: bacterial
metabolites: from the gut through the blood into
the brain ?
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Ways of delivery and microbiota:
a long lasting difference

Infants born by elective cesarean delivery had particularly low bacterial
richness and diversity. formula-fed infants had increased richness of species,
with overrepresentation of Clostridium difficile.
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CHILD involves more than 10 000 people,
including 3 500 infants

Microbiota and fermentation products
e.g. SCFAs

Clostridial cluster
Clostridial cluster IV Xiva
(R inococaceae)| (Lachnospiraceae)
Faecalibacterium | Eubacterium hallii
prausnitzii Anaerostipes coli
Butyricoccus Roseburia spp.
Clostridium Leptum E. rectale spp.
Non starch
Resistent starch Polysaccharides

(Louis and Flint, 2009, FEMS)

Anti-inflammatory;

Microbiota change in life time

Beratung

Mikrobiota im Laufe des Lebens:
Verénderung und Einflisse auf die Darmbesiedlung
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Geburt und Entwickhung der Mikrobiota

on Immune cells, Adipocytes,...
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SCFAs bind to G-Protein-Receptors 41/43 (FFARs)

(Huster et al., 2013; Flint et al., 2009,
Inhibition of NFkB Nature Rev)



Elderly: Decreased abundance, diversity
and LAB
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Antobiotics and chemotherapy damage
microbiota
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Decrease in SCFAs producers / ,,Butyrat Gen
producing gene“ in elderly
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Microbiota different in obesity

and obesity
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Fasting is good for microbiota
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Forscherinnen schreiben  Linktipps.

Fastenkuren sind gut fiir den Darm

‘Studien aus der Tierwelt haben schon ofters bewiesen, dass Fasten
das Loben
vergleichsweise wenig. Ein Wiener Forscher hat nun aber 60
Ergobnis:

arholen.
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dor Damfiora. Die
nattuts Hir Emahmgswissenschaft an dor Universiat Wian wussten im
Vorlold dar Studie, dass sine gestorle Miscbiota nur schwer zu

Darmbakterien zersiort werden krnen. erkiirte Alexender Haslterpor
‘am Donnerstag bei einer Pressekonferenz in Wien.

Anstieg der bakteriellen Diversitit
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in Diabetes produce microbiota less short
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—
E sene

Effects of short chain fatty acid producing bacteria on epigenetic
regulation of FFAR3 in type 2 diabetes and obesity
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Metabotypes

The kind of metabolism that an individual has.

The 'No-Diet'
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