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“You are what you eat” 

http://www.amazon.com/gp/reader/1580086810/ref=sib_dp_pt


Typical diets 

(a) Food for one day on a Paleolithic-style diet 

(b) Food for one day on a therapeutic diet  

(c) Food for one day on a modern Western diet. 

“You are what you eat” 



100 

50 

0 

% Energy 

Low-fat meat 
Chicken 

Eggs 

Fish 

Fruit 

Vegetables (carrots) 
Nuts 

Honey 

100 

50 

0 

% Energy 

Fruit 

Vegetables 

Beans 

Meat 

Chicken 

Fish 

Grain 

Milk/-products 

Isolated Carboh. 
Isolated Fat/Oil 
Alcohol 

1.200.000 Generations  
between feast en famine 

Paleolithic era 

2-3 Generations  
in energy abundance 

Modern Times 

Our “paleolithic” genes + modern diets 

“Unsafe” food = Many challenges “Safe” food = Less challenges 



Genes + Nutrition => Phenotype 
It is not that easy! 



Classification of hereditary diseases 



Phenotype plasticity 

 Phenotypic plasticity is the ability of an organism to 

change its phenotype in response to changes in the 

environment (e.g. nutrition or exercise). 
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Your are what you eat 
Healthy food (pattern)s have large impact on our gene expression & phenotype 

• (Micro & Macro) Nutrients 

– Mono & polyunsaturated fatty acids 

– Vitamines (e.g. vitamin A & D) , minerals (e.g. Zn) 

• Microbiota (from foods) 

– Vegetarians / omni- /carnivores => different microbiota 

– “Raw” or fermented food (e.g. diary, cheese) consumption => 

food-specific microbiota  

• Food components (bitter, “toxic”: = “healthy”) 

– Secondary plant metabolites (e.g. resveratrol, glucosinolates, 

cafestol....) 

– MicroRNA (e.g. rice, milk, plants)?   

• Less foods/calories (caloric restriction)  

– “Chromatin exercise” 

– “Cell exercise” (e.g. via autophagy)  



“We are what we eat and have eaten” 
Received, Recorded, Remembered & Revealed 



Nutrigenomics enable the quantitative analysis of the 
nutritional genotype-phenotype relationship 
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Step 1: Understanding Nutrition 
How nutrients regulate our genes - via sensing molecular switches 
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Step 2: Using nutrigenomics & molecular nutrition  
to define the mechanistic framework 



“2 hits” in Metabolic Syndrome 
“Too much metabolic & inflammatory stress” 

Complex NC diseases  are caused by dysregulation 

Nature Medicine 2012 



de Wit NJ, Afman LA, Mensink M, Müller M 

Phenotyping the effect of diet on non-alcoholic 

fatty liver disease J Hepatol 2012 

. 



Step 3: Understanding organ capacity 
Response to the intestine to different doses of dietary fat 

De Wit et al Plos ONE 2011 



Robust & concentration dependent effects in small intestine 
Differentially regulated intestinal genes by high fat diet 

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

De Wit et al Plos ONE 2011 



Cellular localization and specific lipid metabolism-related 
function of fat-dose dependently regulated genes  



Conclusions 

• Saturated fat stimulates obesity and hepatic steatosis and affects 

gut microbiota composition by an enhanced overflow of dietary fat to 

the distal intestine. 

• Unsaturated fat is more effectively taken up by the small intestine, 

likely by more efficiently activating nutrient sensing systems 

(PPARs) and thereby contributing to the prevention the development 

of early pathology (e.g. NASH). 



Metabolic plasticity and resilience capacity due to 
“genetic richness” is an essential feature of health 



Human Nutrigenomics: What is possible? 

Muscle biopsy 

Adipose tissue biopsy 

Intestinal biopsy 

White blood cells 

 

Meta-(gen)omics 



Fish-oil supplementation induces anti-inflammatory gene 
expression profiles in human blood mononuclear cells 

Less inflammation & decreased  
pro-arteriosclerosis markers 
= Anti-immuno-senescence 

Bouwens et al. Am J Clin Nutr. 2009 



‘Obese-linked’ pro-inflammatory gene 
expression profile by saturated fatty acids 

    The SFA-rich diet: 

 Induces a pro-

inflammatory obese-

linked gene 

expression profile 

 Decreases expression 

and plasma level of 

the anti-inflammatory 

cytokine adiponectin 

 “Personal 

Transcriptomes” 

SFA diet MUFA diet 

Van Dijk et al. AJCN 2009 



Clustering of personal profiles of robustly positively 
BMI-associated proteins in population I (A) and II (B) 

Van Dijk PLoS One. 2010;5(12):e14422  

Such profiles could be used to stratify 
intervention cohorts for cross-over studies 



Research  
questions 

Nutrigenomics 
DB mining 

Improved  
study design 

Nutrigenomics  

Phenotyping 

Challenge 
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Controlled 
nutritional 

intervention 

Challenge 
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Nutrigenomics  

Phenotyping 

Quantitative 
Modeling 

Systems Biology 

Databasing 

Nutrigenomics Platform 

High Standardization 

Comprehensive Phenotyping 

Data capturing, basing, mining 

 

MADMAX DB / DIETome DB 

PBMCs DB / NutriPheno DB 

Microbiome DB 

Secretome DB 

Nutritional Science 2.0 



Nutrigenomics enables us 

 To define the mechanistic framework of nutrition 

(evidence-based nutrition); 

 To quantify the nutritional needs for optimized fitness at 

different life stages (“personalized” nutrition); 

 To improve early diagnostics of nutrition related 

disorders (“challenge tests”); 

 To support the development of “smart healthy food 

patterns” for modern mankind (healthy and tasty, 

sustainable, affordable); 

 To enable the transition of nutritional science to 

nutritional science 2.0. 



Its easy to stay healthy (if your genes are ok) 
2 Meals a day, work as long as possible & 

embrace challenges 

Walter Breuning (1896 - 2011) 
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