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Where is nutrigenomics among science ?



What is nutrigenomics and nutrigenetics ?

Nutrigenomics

“Nutrigenomics refers to the 
application of genomics in 
nutrition research, enabling 
associations to be made 
between specific nutrients and 
genetic factors, e.g. the way in 
which food or food ingredients 
influence gene expression… 
Nutrigenomics should facilitate 
greater understanding of how 
nutrition affects metabolic 
pathways and how this process 
goes awry in diet-related 
diseases.”

Nutrigenetics

“Nutrigenetics is the study of 
individual differences at the 
genetic level influencing 
response to diet. These 
individual differences may be 
at the level of single 
nucleotide polymorphisms 
rather than at the gene 
level…It is envisaged that 
nutrigenetics may lead to 
individualized dietary advice.”

Chadwick R. 2004. Proc Nutr Soc 63:161-166



What is nutrigenomics and nutrigenetics ?

Nutrigenomics

“Nutrigenomics attempts to 

study the genome-wide 

influences of 

nutrition…[and] aims to 

identify the genes that 

influence the risk of diet-

related diseases on a 

genome-wide scale, and to 

understand the mechanisms 

that underlie these genetic 

predispositions.”

Nutrigenetics

“Nutrigenetics examines the 

effect of genetic variation 

on the interaction between 

diet and disease or on 

nutrient requirements. 

Genetics has a pivotal role 

in determining an 

individual’s risk of 

developing a certain 

disease.”

Muller M & Kersten S. 2004. Nature Rev Gen 4:315-322



What is nutrigenomics and nutrigenetics ?

Nutrigenomics

“Nutrigenomics describes the 
use of functional genomic 
tools to probe a biological 
system following a nutritional 
stimulus that will permit an 
increased understanding of 
how nutritional molecules 
affect metabolic pathways and 
homeostatic control.”

“Nutrigenomics focuses on the 
effect of nutrients on the 
genome, proteome, and 
metabolome.”

Nutrigenetics

“Nutrigenetics embodies the 
science of identifying and 
characterizing gene variants 
associated with differential 
responses to nutrients, and 
relating this variation to 
disease states.”

“Nutrigenetics examines the 
effect of genetic variation on 
the interaction between diet 
and exercise. This 
includes…gene variants 
associated with, or 
responsible for, differential 
responses to nutrients.”

Mutch D et al. 2005. FASEB Journal 19:1602-1616.

Ordovas J & Mooser M. 2004. Curr Op Lipid 15:101-108.



Why study nutrigenomics ?

Astolfi et al. 2010. Curr Genomics. 11(6):379–386

Simopoulos. 2002. Asia Pacific J Clin Nutr. 11(S6):S117-S128 

Development personalized nutrition recommendation

Promotion of health and prevention and 

management of chronic disease  

epigenetics

genes

environment

somatic genes 

variations



The biological effects of nutrients and food bioactive are elicited by 

interdependent physiological processes, including

May be affected by genetic 

variants exerting functional 

effects or affecting gene 

expression level

Absorption

Transport
Biotransformation

Uptake
Binding

Storage
Excretion

Cellular mechanism of action 

(energy metabolism, binding to 

nuclear receptors or regulating 

transcription factor)

Why study nutrigenomics ?



Nutrigenomics Platform 

Mueller & Kersten. 2003. Nature Reviews Genetics 4:315-322



Nutrigenomics study - case 1

Zanzer YC, Dieguez C, Nogueiras R. 2013. University of Santiago de Compostela
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Nutrigenomic study - case 2

 Liver fatty acid-binding protein (L-FABP) is a highly 

conserved key factor in lipid metabolism.

 Amino acid replacements in L-FABP might alter its function

and thereby affect glucose metabolism in lipid-exposed 

subjects, as indicated by studies in L-FABP knockout mice.

Weickert et al. 2007. Am J Physiol Endocrinol Metab. 293:E1078-E1084



Nutrigenomic study - case 2

A277-to-G polymorphism substituting Thr94 by Ala amino acid

replacement or Ala/Ala94-mutation contributed significantly to reduced

glycogenolysis and less severe hyperglycemia in lipid-exposed 

humans and was further associated with reduced body weight in a 

large cohort.

Weickert et al. 2007. Am J Physiol Endocrinol Metab. 293:E1078-E1084
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Nutrigenomic study - case 3 

 Variation of AGT codon 235 strongly associated with severe 

hypertension.

 In caucasian common allelic variant AGT M235 

(methionine), less common variant AGT T235 (threonine).

 AGT T235 allele has been linked with hypertension in North 

American, French, Japanese BUT NOT in Australian and British

Hegele et al. 1997. Nutrition Research. 17(8):1229-1238



Nutrigenomic study - case 3

 Variation in blood pressure response to high fibre diets is 

associated with a specific DNA marker of AGT, whose 

product is the substrate for the production of angiotensin 

II, one of the most potent human vasoconstrictors.

 Discrepancies in the response of blood pressure to dietary 

fibre may have been related to inter-individual genetic 

differences in response to different types of fibre.
Hegele et al. 1997. Nutrition Research. 17(8):1229-1238



Nutrigenomic study - case 4

 The gene encoding for apolipoprotein A-1 (APOA1) is highly 

polymorphic and specific SNPs in its promoter S75G->A has 

been extensively studied in association with HDL cholesterol

concentration.

 Women carrying A allele, HDL concentration significantly 

increased with increased PUFA intake.

 Women carrying G allele, HDL concentration significantly 

decreased with increased PUFA intake.

Ordovas et al. 2002. Am J Clin Nutr. 75:38-46



Nutrigenomic study - case 4

Ordovas et al. 2002. Am J Clin Nutr. 75:38-46



Epigenetic changes can 

be defined as changes 

induced in a cell that alter 

the expression of the 

information of the 

genome at the 

transcriptional, 

translational, or 

posttranslational level 

without change in DNA 

sequence

Why your DNA isn’t your destiny ?



Epigenetics mechanisms



Epigenetics mechanisms



Epigenetics Studies

Zanzer YC, Wilhelm T, Byrne J, Richly H. 2012. Institute of Molecular Biology JGU-Mainz
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Epigenetics Studies

Roseboom et al. 2006. Early Hum Dev 82:485-491



Epigenetics study

Ng SF et al. 2010. Nature 467:963-967



Ng SF et al. 2010. Nature 467:963-967

GTT 6 weeks GTT 12 weeks 

Epigenetics study



Summary

• The facts of human genes, 3% functional DNA and 97% 

considered as ’junk’ DNA; 99.8% genetically similar 

among humans; more than 1.4 million SNPs found

• The biological effects of foods elicited by interdependent 

physiological processes, including absoption, transport, 

biotransformation, storage, binding, excretion

• There are growing evidence of nutrigenomics study in human 

clinical research-based

• Other potential factor outside genetics (epigenetics) that may 

involve towards gene regulation are evidently grows and such 

mechanisms is a challenge being revealed



Finished project



Finished project



We need you…

http://www.ffsc.lu.se/en/

Interested in advance course or MSc thesis related to 

plant phytochemicals effects on human physiological 

function and genes expression ?

yoghatama.cindya_zanzer@appliednutrition.lth.se






