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TOMORROW+
www.beyond-nutrition.com

Where do we stand ?Where do we stand ?

Where do we go ?Where do we go ?

In a highly diversified „nutrition world“ !In a highly diversified „nutrition world“ !

Pluralism PURE !Pluralism PURE !
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The gourmetThe pragmatic

The therapist

The ethicist The metaphysician

Pluralism with diffusion: consumers are different !
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The food sector mirrors all societal developmentsThe food sector mirrors all societal developments

globalisation, new ecology, individualisationglobalisation, new ecology, individualisation
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Globalisation and regionalisation (direct marketing)

Convenience II - chilled, ready to eat

Fusion kitchen, asian systems gastronomy, Cuisine de Monde

Not satiety but distinction and socialising

Trusted food

Food  and eating as expression of art and culture

Health food and personalisation
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The ground is set for a new dimension of nutrition and food research

Nutritional Genomics: Discovering the Path to Personalized Nutrition

Personalized Nutrition: Principles and Applications
Publisher: CRC | 2007-08-24 | ISBN 0849392810 | Pages: 304 

Publisher: WILEY | ISBN: 978-0-471-68319-3  | Hardcover  | 496 pages
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The ground is set for a new dimension of nutrition and food research
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transcriptomics

proteomics

metabolite profiling

in vivo imaging

biomarkers

… taken into metabolic biomarker discovery
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Omics-applications in food product development

human trials
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Transcriptome-Analysis

Proteome-Analysis

Metabolome-Analysis

SNP-Analysis
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Profiling-techniques for comprehensive genotyping/phenotyping

Transcriptome-Analysis

Proteome-Analysis

Metabolome-Analysis
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SNP-Analysis

Profiling-techniques for comprehensive genotyping/phenotyping
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from genotype
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….. to the metabolic phenotype
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……to individual susceptibilities
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……to individual susceptibilities
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Genotyping approaches for identifying susceptibility genes 

What is the „state of the art“ ?

CDKAL1: Cyclin-dependent kinase 5 regulatory subunit associated protein 1-like 1: OR 1.39
per allele (p = 0.0004) 

Mechanism: Reduced insulin incretion
HHEX: Homoeobox, haematopoietically expressed:
OR 0.81 per allele (p = 0.009)

Mechanism: Reduced insulin incretion
IGF2BP2: Insulin-like growth factor 2 binding protein 2
OR 1.15 per allele (p = 0.049)

Mechanism: pancreas development?, reduced insulin secretion
PPARG (peroxisome proliferator-activated receptor)
OR 0.76 per Allel (p = 0.010) 

Mechanism: fat regulation
FTO (Fat mass and obesity associated)
OR 1.15 per allele (p = 0.047) 

Mechanism: Appetite regulation?

susceptibility genes for non-insulin dependent diabetes
EXT2 (Exostosin 2)

pancreas development
WFS1 (Wolfram syndrome 1/wolframin)

survival signal beta cells
CDKN2A/2B (Cyclin-dependent kinase inhibitor 2A/2B)

Tumorsuppressorgene
SCL30A8 (solute carrier family 30 [zinc transporter], member 30)

insulin secretion
TCF2/HNF1B (HNF1 homoeobox B)

associated with T2D and (invers) prostata cancer
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Nat Rev Genet 2007;8:657
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T2D-Risk-SNPs in 11 genes

susceptibility genes for non-insulin dependent diabetes
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TCF7L2: a single polymorphism

Effects of Genotype at rs7903146 on Insulin Secretion at Baseline as Measured by the Mean (±SE) Insulin:Glucose Ratio (Panel A) and the Corrected Insulin Response (Panel B)
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What does TCF7L2 do ?
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Diabetologia. 2007 December; 50(12): 2443–2450. 

TCF7L2: what is the basis of its function?
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GoDARTS (Scotland): TCF7L2-risk variant associated with therapy failure with sulfonyl area and no association with metformin

Sulfonyurea

Fraction of HbA1c<7%

Metformin

Fraction of HbA1c<7%

Kaplan-Meier plots showing the proportion of patients, by genotype at rs1225372, who achieve a target
HbA1C <7% after being initiated on treatment with a sulfonylurea or metformin. 

Diabetes 56:2178-2182, 2007

TCF7L2 and pharmacotherapy

Molecular Nutrition Unit
ZIEL

Prof. Dr. Hannelore Daniel



13

JC Florez: NEJM 2006;355:241

DPP (Diabetes Prevention Program)

Incidence of Diabetes According to Treatment Group and Genotype at Variant rs7903146

TCF7L2 and Lifestyle-Intervention
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Profiling techniques in basic science applications

TRANSCRIPTOMICS
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Principles of transcript profiling

Promotor analysis and prediction

Pathway analysis tools
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Metformin

Glipizide (Sulfonylurea-derivate)

Resveratrol

2-deoxy-D-Glucose
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Micro-Array-Analysís for the identification of „caloric restriction mimetics“
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Micro-Array-Analysís for the identification of „caloric restriction mimetics“
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Micro-Array-Analysís for the identification of gene targets of FASTING in humans
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Identification of a molecular signature in human type 1 diabetes mellitus using serum and functional genomics. 

Hierarchical clustering using 68 well-annotated genes up-regulated by RO sera. 
Expression profiles induced by PBMCs cultured with RO (n = 12) and HC (n = 12) sera distinctly cluster J Immunol. 2008 Feb 1;180(3):1929-37 
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Profiling techniques in basic science applications

PROTEOMICS



17

principles in proteome analysis
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Panel A shows serum SELDI-TOF mass spectra in the mass range 7.5-10 kDa. The top spectra are from individuals with normal glucose tolerance (n = 20) and the bottom
spectra are from individuals with type 2 diabetes (n = 20). Arrows indicate three of the differentially displayed proteins (p < 0.05). Panel B displays all the proteins, 
which were found to have different serum levels, when comparing serum samples from normal glucose tolerant individuals with individuals with type 2 diabetes, 

using SELDI-TOF MS. The representative gel views of a normal glucose tolerant person (top) and a type 2 diabetes person (bottom) are shown

Serum protein patterns in newly diagnosed type 2 diabetes mellitus:
influence of diabetic environment and family history of diabetes

Diabetes Metab Res Rev. 2008 Feb;24(2):148-54 
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healthy control

diabetes II patient

healthy control

diabetes II patient

healthy control

diabetes II patient

healthy control

diabetes II patient



18

The human peripheral blood mononuclear cell proteome responds to a 
dietary flaxseed-intervention and proteins identified suggest a protective effect in atherosclerosis

intestinal microflora

Secoisolariciresinol-diglycoside

Enterolactone
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Healthy volunteers received for seven-days of the dietary intervention every morning
0.4 g per kg body weight of a commercially available shooted linseed. 
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Proteome changes in PBMC upon a flaxeed intervention in human vollunteers

platelet glycoprotein
in vivo ex vivo

control intervention control enterolactone

peroxiredoxin-4
in vivo ex vivo

control intervention control enterolactone

LCFABOMC
in vivo ex vivo

control intervention control enterolactone

in vivo ex vivo

in vivo ex vivo

in vivo ex vivo
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Proteomics. 2007 Sep;7(18):3278-88. 

50 nM enterolactone

24h
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Profiling techniques in basic science applications

METABOLOMICS

600 MHz

LC-MS-Platforms
Sugars, organic acids, amino acids, lipids

GC-MS-Platforms
Sugars, amino acids, lipids, fatty acids

NMR-Platforms
targeted and non-targeted

Bio-Probe
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principles in metabolome analysis
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PLS-DA score plot of the healthy subjects compared
with the type 2 diabetes mellitus (T2DM) patients. 

Metabolomic analysis of human urine

A metabolomic comparison of urinary changes in type 2 diabetes

Physiol. Genomics 29: 99-108, 2007
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NMR based non-targeted metabolite-profiling
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Metabolomics of plasma and urine identifies food preferences

NMR based non-targeted metabolite-profiling



22

From the research lab into the commercial environment
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70 % were willing to have a genetic test done in order to get personalised 
nutritional advice 

Genetic tests and personalised nutritional advice

67 % were willing to have a genetic test done for some other health 
purpose (e.g. to know how much they would be able to smoke without 
risking their health)

43 % said they would have a genetic test done even though they were 
likely to suffer psychologically from it

The strive for health

70 % believes that their quality of life would benefit from following a 
personalized diet

Jennie Ahlgren, Ethics, Lund University

More than 70 % would choose a longer life with poorer quality of life 
over a shorter life with maintained quality of life
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Future perspectives
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The personal nutrition advisor
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consumer

Health
Management

Program

Data
Center

Monitoring
devices
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Blood pressure
Body weight
Blood glucose
Cholesterol

The HEALTH-service package
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Health
Management

Program

Data
Center

Monitoring
devices
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Transcript-markers
Proteomics markers
Metabolomics markers
Vitality measures

genetic screening

The HEALTH-service package
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genetic screening

Health
Management

Program

Data
Center

Monitoring
devices

Individualised dietary advice
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The HEALTH-service package

Transcript-markers
Proteomics markers
Metabolomics markers
Vitality measures

Health 
Management

Program

Data
Center

Monitoring
devicesservice provider
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Transcript-markers
Proteomics markers
Metabolomics markers
Vitality measures

genetic screening

The HEALTH-service package



27

Summary

The personalisation creates new markets with a fast spectrum of services and products
and combinations thereof

Commercially offered genotyping in combination with dietary advice currently lacks
a sufficient scientific basis and advice is therefore mostly generic

Die breathtaking progress in biosciences and the worldwide efforts for comprehensive
genotyping and disease risk-assessment set the basis for individualised nutrition
concepts

Comprehensive geno- and phenotyping in the end only communicates STATISTICAL 
RISKS and therefore COMPLIANCE becomes the central element.
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