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Nutrigenetics vs. Nutrigenomics

Nutritional Genomics

Nutrigenetics
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Nutrigenetics

= the effect of genetic variation on the interaction between diet
and disease
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Nutrigenomics

= studying the genome-wide influences of nutrition

= explores the effects of nutrients on the genome, proteome
and metabolome




Nutrigenomics

Takes advantage of high-throughput techniques to measure
MRNA, protein, or metabolite levels

TRANSCRIPTOMICS PROTEOMICS
METABOLOMICS




Applications of nutrigenomics

- Diagnostics (signature biomarkers)




Diabetes type 2
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Signature biomarker: gene expression

- Parallel controlled feeding trial
- Subjects (n=20)

- Men and women (40-65 yr)

- Abdominally overweight

- No diabetes

- No use of blood pressure or cholesterol lowering
medication




Study design

T=2 wks T=10 wks

Run-in SFA-rich diet (n=10) @
SFA-rich diet
(n=20)

@ MUFA-rich diet (n=10)

Baseline After intervention

- C|amp - Clamp
- Adipose tissue biopsy - Adipose tissue biopsy
- Blood sampling - Blood sampling




No changes In insulin sensitivity

Measured by euglycemic
hyperinsulinemic clamp

No change in insulin sensitivity
with the diets
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Minor overlap in gene regulation

SFA diet MUFA diet




Results of pathway analysis

Inflammation

W SFA diet
OMUFA diet

T Cell Receptor Signaling

B Cell Receptor Signaling
Leukocyte Extravasation Signaling
Natural Killer Cell Signaling
TollHike Receptor Signaling

IL-6 Signaling

NF-kB Signaling

Antigen Presentation Pathway

-Log P value




SFA induces pro-inflammatory gene expression profile




Conclusions

Consumption of a SFA-rich diet induces a pro-
Inflammatory gene expression profile in weight stable
subjects

Not accompanied by changes in insulin sensitivity or
adipose tissue morphology

Gene expression profiles may be used as a sensitive and
early marker




Applications of nutrigenomics

- Diagnostics (signature biomarkers)

- Increased understanding of underlying mechanisms




Gene regulation by fish ol




Applications of nutrigenomics

- Diagnostics (signature biomarkers)
- Increased understanding of underlying mechanisms.

Contribute to evidence based nutrition policy

Will not lead to a fundamental change in defining
nutritional requirements and recommendations




Nutrigenetics

= the effect of genetic variation on the interaction between diet
and disease (broad definition)

= the science of matching a person's nutritional requirements
to his or her genes (narrow definition)

= personalized diet




Genetic variation

Human beings are 99.99% the same
The challenge is to understand the 0.01% differences




Importance of genetics

50%
!

100%
!

schizophrenia

Intelligence
hair style

genetic disease
eye, skin, hair color

height

- Plasma cholesterol
- Aerobic capacity

- Bitter tasting

- Bodyfat




Role of genetics in determining body shape




Reference Dally Intakes




Reference Dally Intakes
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Diet gene interaction: Phenylketonuria

- Defect in enzyme involved in breakdown of the amino acid
phenylalanine

- If left untreated patient develops mental retardation

- Treatment consists of low-protein diet and special Phe-free
foods

- Screening in newborns




Single Nucleotide Polymorphisms

Frequency among general population should exceed 1%




SNPs and liver cancer




Polymorphism in GST-M1

detoxification =——————————




GST-M1 and liver cancer
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Omer et al. Cancer Causes Control. 2001




Variation in the response to fish ol

-Individuals with the so called apoE4 variant show an
Increase in plasma triglycerides in response to 6 weeks of
fish oil treatment (3.0 g eicosapentaenoic
acid/docosahexaenoic acid per day)

-One could translate these data into a specific dietary
recommendation: individuals with the apoE4 variant should
avoid fish oil as they will respond with an increase Iin
plasma triglycerides




Variation in the response to fish ol
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Variation in the response to fish ol
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Interaction between polymorphisms




How much differentiation can be achieved ?

“Atrip to the diet doc, circa 2013. You prick your finger, draw a little blood
and send it, with $100, to a consumer genomics lab in California. There,
It's passed through a mass spectrometer for protein analysis and cross-
referenced to your DNA profile. A few days later, you get an email
message with your recommended diet for the next four weeks. It doesn't

look too bad: lots of salmon, spinach, selenium supplements, bread with
olive oil.”




Conclusions nutrigenetics

Personalized nutrition highly valuable for rare genetic
mutations with major clinical outcomes

Common genetic variants:

Adjusting the nutritional recommendation according to presence of
specific genetic variant creates the false illusion that the

recommendation is optimized for all individuals carrying that
variant

Regardless of combination of specific gene variants, all

recommendations will converge towards nutrient-dense plant-
based diet

Nutrigenetics of taste provides exciting inlets for food industry




