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Phenotyp, Krankheiten: Genetik-Umwelt ? 
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Anstieg komplexer Erkrankungen  
Was verändert sich in der Umwelt ?

4

Missing heritability? 
Genetik erklärt nur “wenig”, Gen-Umwelt 

Interaktionen wichtiger ? Epigenetik

http://alexander-haslberger.at/
http://www.alexander-haslberger.at/
https://www.researchgate.net/profile/Alexander_Haslberger
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Break trough Epigenetik: Agouti mice:  genetisch ident  
epigenetisch unterschiedlich. Einfluss Ernährung.  

Transgenerationale Effekte
Epigenetics

• Epigenetics refers to the study of changes in the 
regulation of gene activity and expression that 
are not dependent on gene DNA sequence. 

• 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.

Epigenetic Mechanisms

Gene Expression

RNA Interference

Histone Modifications
DNA Methylation

The environment, toxins influence
epigenetic maschinery
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The environment, stress,  influences
epigenetic control of gene expression

Rev., Dev. Psychobiol. 2010

Epigenetik, Zwillingsstudien

Epigenetik:  Intervention 

Pflanzeninhaltsstoffe
Caloric Restriction und Sirt foods
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Epigenetische aktive Ernährung: Telomere und 
epigenetische Alterungsmarker

Epigenetic active diet effects DNA 
repair

IL- 6 Genmethylierung und 
metabolisches Syndrom

Ernährungsberatung:  Moleculare
Analysen für personalisierte Ernährung  

Genetik + Epigenetik (+ Mikrobiota)

• Biological age
• Healthy aging
• DNA  health, instability
• Metabolism and nutrition
• GI microbiota and brain axis
• Skin and beauty
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Epigenetic active food components
Discussion, hypothesis: diets effect epigenetic

regulation of inflammation, DNA damage, ageing
(also) via GI-microbiota- metabolites ?

Nutrition

GI microbiota, metabolites, 
e.g.SCFAs

Epigenetic regulation

Inflammation, DNA damage, ageing

Most complex diseases, microbiota involved?

If you „google“ microbiota + any complex disease and you find no
science results for a specific disease:  please tell me

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

• Microbiome 

• 10 -100x more 
information than 
the human 
genome

20
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From plating of living bacteria to analysis of
(r)DNA of bacteria

Major groups of the human microbiome

Elements of the gut brain axis: bacterial
metabolites: from the gut through the blood into

the brain ? 

GI microbiota: (Gene) diversity:
highly desired
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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.

CHILD involves more than 10 000 people, 
including 3 500 infants

Microbiota change in life time

27

Microbiota and fermentation products
e.g. SCFAs

(Louis and Flint, 2009, FEMS)

Clostridial cluster IV

(Rumminococaceae)

Clostridial cluster
XIVa

(Lachnospiraceae)

Faecalibacterium
prausnitzii

Butyricoccus

Clostridium Leptum

Eubacterium hallii

Anaerostipes coli

Roseburia spp.

E. rectale spp. 

Resistent starch
Non starch

Polysaccharides

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

Anti-inflammatory; 

Inhibition of NFκB
(Huster et al., 2013; Flint et al., 2009, 
Nature Rev) 
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Elderly: Decreased abundance, diversity
and LAB 

Decrease in SCFAs producers / „Butyrat Gen 
producing gene“ in elderly

Antobiotics and chemotherapy damage
microbiota

Probiotics/ Yakult protect against diarrhea
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Microbiota different in obesity
in Diabetes produce microbiota less short

chain fatty acids

Fasting is good for microbiota
Metabotypes

The kind of metabolism that an individual has.

https://en.wiktionary.org/wiki/metabolism
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Media ressources on website
alexander-haslberger.at


