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Conclusion



Health: interaction nature – nurture

genetics- environment 



Individual, hereditary, genetic characteristics: 

mainly  SNPs



Genome wide association studies, Cancer



Penetrance: odds ratio small? <1.3



Genetic association, 

testing ….? 



Effects f omthe Environment:  complex interactions of 

natural, social environment, nutrition, lifestyle and 

our gut commensals

Why: limits of classical epidemiology ?

Towards causal understanding: molecular epidemiology ? 



Complex diseases: The need to understand 

gene- environment interactions



link between genetic - environment  

missing ? 

Environment



Epigenetic, first evidences

ENDOGENE ENDOGENE 

DIRUPTORS

The fungicide 
vinclozolin, 
which is sprayed on 
vineyards can cause 
fertility problems in 
male offspring of 
exposed rats.



Epigenetic first evidences, agouti



Darwin, LaMarck and epigenetics ?



Three main types of epigenetic information
The three main types of epigenetic information

Cytosine DNA methylation is a covalent modification of DNA, in which

a methyl group is transferred from S-adenosylmethionine to the C-5 

position of cytosine by a family of cytosine (DNA-5)-methyltransferases.

DNA methylation occurs almost exclusively at CpG nucleotides and has 

an important contributing role in the regulation of gene expression and

the silencing of repeat elements in the genome.

Genomic imprinting is parent-of-origin-specific allele silencing, or relativeGenomic imprinting is parent-of-origin-specific allele silencing, or relative

silencing of one parental allele compared with the other parental allele. 

It is maintained, in part, by differentially methylated regions within or near 

imprinted genes, and it is normally reprogrammed in the germline.

Histone modifications — including acetylation, methylation and 

phosphorylation — are important in transcriptional regulation and many 

are stably maintained during cell division, although the mechanism for this 

epigenetic Inheritance is not yet well understood. Proteins that mediate 

these modifications are often associated within the same complexes as 

those that regulate DNA methylation.

RNA (interference) Andrew P. Feinberg and Benjamin Tycko, 2004



Epigenetics

Epigenetics : C. H. Waddington in 1942 conceptual model of how 

genes might interact with their surroundings to produce a phenotype.

Epigenetic: heritable traits (over rounds of cell division and sometimes 

transgenerationally) that do not involve changes to the underlying DNA transgenerationally) that do not involve changes to the underlying DNA 

sequence



Epigenetic effects: Transgenerational



Effects from the environment: Prenatal nutrition. 

the Dutch famine study



Effects from nutrition, adult:

anti oxydative  MnSOD



Effects from environment, toxins:

epitoxicology



Effects from the social environment, stress



Epigenetic effects from social 

environment: care, stress



Soziale isolation changes expression 

of methyltransferases



Epigenetic effects from the 

social environment

Rev., Dev. Psychobiol. 2010



Live time: Epigenetic diversity: 

Twin studies



Life time Changes in DNA methylation /



Ageing and epigenetics

• A decreased DNA global methylation inversely correlates to an increased genome instability 
as seen during aging

• Aberrant gene methylation promotes the development of diseases. Hypermethylation of 
promoters of tumor suppressor genes triggers tumor genesis.

• Epigenetic marks can be seen as an additional (alterable) information level to the genome 
sequence



Epigenetic changes and  neoplastic 

transformation, progenitor model

Progressive methylation of DNA and subsequent silencing of a

subset of genes occurs in normal tissues along side age and time

dependent events which predispose these normal cells to

neoplastic transformation.



Genome wide methylation: 

specific genes

Recent Cancer methylation studies predict that hundreds of

CPG islands could be methylated in a tumor cell.

However, it is clear that both the genome-wide methylation

studies and candidate gene approaches that each tumor typestudies and candidate gene approaches that each tumor type

may have its own set of cancer cell type specific genes that

are more susceptible to methylation.

Thus each cancer type may have the potential to be typed or

classified according to methylation profile.



Different methylation of regulator 

genes in cancers,  markers

P15/P16 Methylation 

in cancerin cancer
Aberrant methylation of cycline

dependent kinase inhibitor P16

INK 4a has been frequently

detected in many human

cancers.



Epigenetic Therapies?

• Targeting DNA methylation  and histone acetylation.

• Decitabine drug (5 – AZa-2 deoxycytidine) has been widely used as 
a demethylating agent in vitro and is used clinically in the treatment  
of acute leukemias and myelodysplasia.

• Therapeutic strategy was preceded in animal model using anti-sense • Therapeutic strategy was preceded in animal model using anti-sense 
oligonuleotides against DNA methyl transferase. The studies showed 
an inhibition of tumor growth and re-expression of p16 in treated 
animals.

• Combination of histone deacetylase inhibitors (HDAC) e.g. 
Trichostatin and DNA methy-transferase inhibitor decitabine exerts a 
synergistic effect on the re-expression of hyper methylated silenced 
genes such as p15, TIMP and DNA mismatch repair genes.  



Diets for prevention and Co- Therapy ?



Understanding cancer and epigenetics: also histones, 

miRNAS,...a long way to go ?



Conclusions

Learn: 

Role of epigenetic methylation, 

histones, mi RNAs

In tissues, ageing, toxins…..In tissues, ageing, toxins…..

Cooperation between genetics, 

epigenetics and environment

Transgenerational epigenetics: 

responsibility !



Thank you,….
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