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Key Learning Points
• Difference between genetics and epigenetics

•Plasticity of select regions of the Epigenome throughout life- the Interactome

•The importance of the interactome in defining health and disease outcomes

•The use of analysis of the methylation of the specific regions of the genome to study 
the functional impact of the interactome

•Influence of lifestyle variables including diet, specific nutrients, activity, environmental 
toxins, drugs, stress, and social determinants of disease on the composition of the 
epigenome

•The relationship among senescence, biological age, alteration in the epigenome, and 
disease

•Early clinical intervention trials indicating reversibility of epigenetic age and improved 
health outcomes





What is the “Imprintome” and 
why is it important?



Fundamental Concepts Underlying 
Biological Sciences

•Gregor Mendel
•Mendelian Genetics

•Dominant and recessive

•Charles Darwin
•Natural Selection

•Selective genetic mutation



If these concepts are the only 
considerations concerning genetics 
and disease, then why is there such a 
poor correlation between GWAS 
studies and individual disease states?



Darwin versus Lamarck
Mutation-Driven Natural Selection versus Adaptation of  
Genetic Expression



Michael Skinner



The Birthing of a New 
Conceptual Framework 
for Health and Disease





The Agouti and Pseudo-agouti mouse
They differ due to supplementation of the pregnant mother with folic acid, vitamin 
B12, choline and betaine – No change in genes, only changes in expression

Dietary modification of epigenetic methylation of the genome influencing the phenotype



From this observation the era of 
Nutritional Epigenomics was born in 
2003
Fabulous Resource- 2007 Nova series “Ghost in Your Genes”







The Epigenome
• Genetics represents the genetic hardware

•Epigenetics represents the genetic software 
that regulates genetic expression
•Epigenetic processes include:
•Methylation
•Acetylation
•MicroRNAs



The Methylome
•Methylation is the most studied epigenetic tag

•Methylation of CpG islands that appear on the regulatory 
region of genes regulates their expression  

•Methylation of these regions is associated with gene 
silencing

•Epigenetic acetylation of the genome is associated with 
gene expression

•Cellular specific expression is determined by the dynamics 
of these epigenetic factors



Metastable Epialleles

Only 0.1% of the genome seems to behave in this manner.  The epigenetic state of metastable 
epialleles is established prior to differentiation of the three germ layers. This is reflected by 
covariation in the bulk methylation level of tissues derived from each germ layer (endoderm, 
mesoderm, ectoderm)







Factors That Alter the Epigenome 
Throughout Life
•Diet

•Specific Nutrients

•Environmental Toxins

•Smoking

•Alcohol

•Recreational Drugs

•Pharmaceuticals

•Exercise

•Stress

•Trauma

•Social Environment





Post-Traumatic Stress and Alteration in 
the Epigenome

Moshe Szyf, McGill University





The Good News
• Metastable epialleles are 

dynamic and epigenetic 
marks can be modified



Kara Fitzgerald, Moshe Szyf et al







Nutritional 
Epigenetics





The relationship between Epigenetics 
and Hematopoietic Stem Cell Genomics



DNMT3A and TET2 are 
principle genes controlling 
epigenetic methylation



S Horvath and S Jiaswal



JoAnn Manson et al



The Emergence of 
“Senotherapeutics” and the 
Relationship to Epigenetics



James L Kirkland and Yu Sun



What is “Grape Seed Extract” 



Hypertension

Type 2 diabetes Hyperlipidemia

Epigenetic putative targets

Food is complex in its epigenetic signaling influences







Why the Lifestyle Epigenetic Revolution 
Reframes 21st Century Healthcare 
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